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Delicious Foods Are Baked 
in Cast Iron Dishes 


EE, Mom, that’s good,’ says Jim 
when he comes home _ from 
play. “Gimme _ su’more.” Mother 
smiles for, although she knows she 
ean cook well, she likes to be told 
aboutit. ‘“‘Yes, it is good, and I baked 
it in that new cast iron dish we bought 
yesterday.’ To Jim, dishes are dishes, 
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Cast Enameled Dishes Have Utility and Beauty 


but Mother has her preferences. She 
liked the color of these new cast 
dishes when she first saw them at the 
store, and had a difficult time decid- 
ing whether she liked the green, blue, 
rose or yellow the best. She finally 
decided to buy the color’ which 
would match her dishes. These new 
dishes also had other advantages, she 
thought. Food could be cooked in the 
ast dishes directly over the flame or 
in the oven and then could be placed 
on the table without transfer to an- 
other dish. They also looked fine on 
the table. They bake uniformly, for 
since they are made of cast iron and 
are heavily coated with enamel, they 
retain and distribute the heat evenly. 
\ cast iron tray also is supplied with 
ach dish to protect the table from 
he heat. Yes, Mother is satisfied 
vith her new dishes and the foundry 
ndustry has added another item to 
ts long list of household products. 





Find Where Castings Can Be Sold 
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— ENTALLY, the production of a cast- 
ing is a simple process, well within the capa- 
bility of any ordinarily intelligent person. A 
pattern conforming to the shape of the desired 
casting is placed in a flask, a simple container 
made of wood or metal. The pattern is sur- 
rounded with packed sand, withdrawn, and then 
the resulting cavity is filled with molten metal 
which upon solidifying assumes the shape of 
the pattern. 

Apparently nothing could be more simple and 
yet, as a matter of fact, the successful produc- 
tion of castings represents highly specialized 
effort. A multiplicity of detail enters into the 
process. Many Unless 
every detail faithfully and unless 
every factor co-ordinates in orderly sequence 
with the others, the casting will not serve the 
purpose for which it was designed. The feature 
which more nearly affects the foundryman is 
that the casting will not be accepted by the cus- 
tomer and merely represents its value in scrap 


factors are involved. 


is observed 


metal. 
Castings are lost day by day, not through any 








By Pat Dwyer 


‘Prevent Losses with 


obscure metallurgical cause, but simply through 
lack of a little practical knowledge on such 
points as gating, pouring, risers, shrink heads 
and suitable pressure for either light or heavy 
castings. Notwithstanding all the literature 
presented on foundry subjects this lack of fun- 
damental knowledge still is responsible for a 
great number of defective castings. 

Out of 50 lost castings selected from a long 
list by J. A. Murphy, the accompanying tabula- 
tion shows that only three could be laid at the 
metallurgical door. Approximately 8&6 per 
cent of the defective castings were due to 
slovenly molding practice and dirty molds, to 
gates that neither were designed nor cut prop- 
erly, and to a promiscuous and unintelligent 
use of risers and shrink heads. 

Usually where certain areas in a casting are 
dirty, the only question involved is where did 
this dirt from? The remedy obviously 
is to adopt a method that will prevent small or 
large portions of sand from floating around 
promiscuously in the mold. Common sense in- 
vestigation will show that the dirt originated 


come 
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\| ‘Proper 


in a scab on the face of the mold or core, a cut 
runner or loose sand washed in from the pour- 
ing basin. In some cases the dirty areas plain- 
ly are due to slag, poured in with the metal 
through a huge gate. 

Many foundries never produce perfectly clean 
engine cylinders, or for that matter, perfectly 
clean castings of any kind. The iron or the 
coke or both are blamed when in reality the 
defective castings are due to faulty gating 
methods or other details of the molding process. 

In one extreme instance quoted by Mr. Mur- 
phy where the foundry could not produce a 
cylinder casting that would bore out clean, the 
executive in charge decided to change the size 
of all the cylinder patterns. He reasoned that 
by making the bore larger, he could fit the 
cylinders with liners and his troubles would 
be over. To his extreme surprise he found that 
the liners, if anything, were dirtier than the 
cylinders. 

Later the molding practice was changed 
slightly and the liners were cast successfully 
in open sand molds. They were poured from 
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ates and ‘Risers 


the bottom and a little excess metal was pro- 
vided on the top for cleaning purposes. 

Ring castings apparently are plain and sim- 
ple, but in reality they are extremely difficult 
to produce unless certain precautions are ob- 
served. Where these castings are poured in 
closed molds, risers are not required to per- 
mit the escape of occluded gas. The ordinary 
shrink head is useless and unnecessary, and may 
be the cause of direct injury to the casting. 

The method adopted for pouring the iron, 
whether from the top or the bottom, has no 
effect on the soundness or cleanliness of the 
resulting casting. Perfectly clean castings are 
secured by pouring the iron through a multi- 
plicity of small pop gates on the top. Equally 
clean castings result when the iron is poured 
through one or more long, narrow gates near 
the bottom. Usually top pouring is confined to 
large rings, while the bottom gates are favored 
for smaller castings. This distinction is made 
through expediency and in deference to me- 
chanical and operating features and not even 
remotely because it may affect the release or 
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retention of occluded gas in the metal. 
A small, show-up riser may or may 
not serve a useful purpose, this de- 
pends on local custom. 

Broad assertions that risers and 
shrink heads are necessary or unnec- 
essary, must be accepted with some 
reservation. Because some few rela- 
tively unimportant castings have been 
produced successfully by any partic- 
ular process is not sufficient to prove 
the foundry millennium has arrived. 

Risers are used for several pur- 
poses. For example, they indicate 
when a mold is full or nearly full. 
Pouring may cease at the first point, 
or, it may be continued until a defi- 
nite amount of metal has _ flowed 
through. In the second case, pouring 
ceases temporarily, shortly after the 
metal first appears in the bottom of 
the riser. The mold then is touched 
up a few times by pouring additional 
metal in small quantities until the 
risers are filled to the desired height. 

Practical foundrymen strongly fa- 
vor the touching up process. To 
quote from standard tradition, it 
takes out the wrinkles. Many a cast- 
ing prone to kicking during the pour- 
ing process has been saved in this 
manner. Others will be saved, prob- 
ably for a long time to come, by this 


excellent and practical safety first 
measure. 
Under certain circumstances, a 


will a shrink- 


shrink head 


promote 














Specialist Needed 


RRANGEMENT of patterns 

and disposition of the gate 
or gates should be decided by a 
person qualified for the service 
through study and experience. 
In some instances the _ size, 
shape and position of the gate, 
are not factors of major im- 
portance. In other instances, 
probably the majority, they are 
of the utmost importance and 
permit of practically no devia- 
tion, if castings are to be kept 
out of the scrap pile. Interest- 
ing results are claimed for a 
system of small gates and slow 
pouring by which the metal at 
high temperature is introduced 
to the mold through gates much 
smaller than those sanctioned 
by ordinary usage. 











in the successful production of large 
castings enter but little and in some 
cases not at all, into the production 
of light castings. For example, the 
shape and size of the gate and the po- 
sition where it is attached to the 
easting usually are of little moment. 
However, in nearly all cases it is nec- 
essary to provide a safety device at 
a point between the runner basin and 
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the average molder could be trusted 
to decide these points for himself has 
passed. 

Wherever possible a competent ex- 
perimental molder should study and 
devise the most suitable method of 


gating and heading each casting. 
When the desired method of molding 
has been worked out, the job can be 
put into production. Many foundry- 
men have had this idea, but too often, 
particularly in jobbing shops, the pat- 
terns are turned over to a molder 
with instructions to put up so many 
flasks. He is given no detailed ad- 
vice on gating or heading. Jobs are 
put into production before the diffi- 
culties are apparent. With many cast- 
ings it is impossible to determine in 
advance where the difficulties lie, and 
lack of attention to this detail is the 
cause of many waster castings. If 
the molding method is worked out be- 
fore the job is put into production, 


necessary corrections can be made 
after each experimental casting is 
poured. When the job has been 


launched successfully, notes may be 
made and a good casting can be pho- 
tographed with the gates and risers 
attached so that a permanent record 
will be available. Experimental mold- 
ing is not necessary for every job 
that is brought to the shop. Molders 
and foreman come and go, therefore a 
permanent record showing the proper 
method of molding, gating, heading, 
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Fig. 2—(Left)—Risers Shown Here 
ful Type of Riser. Fig. 4- 
tom. Fig. 5—(Right) 








age cavity rather than prevent it. On 
cylindrical castings which require 
some form of feeding, it is preferable 
to extend the entire end of the cyl- 
inder upward rather than attempt to 
feed the ring through one or more 
shrink heads. Unless the ring is car- 
ried to a proper height it will defeat 
its own object. 

Many features of prime importance 


Were 





of No Value. Fig. 3—(Above, 


Precaution Must Be Observed in 





the mold to prevent any dirt from 
floating in with the metal. 

No standard rule can be laid down 
on this point. Almost every casting 
is a problem in itself. Before the pat- 
tern is taken to the molder the posi- 
tion of the gates, risers and other 


features should be determined if pos- 
sible by a foundryman of wide judg- 
ment and experience. 


The day when 


Center) - 


Venting Cores of This 





-Another Unnecessary and Harm- 


(Center, Below)—Shaft Coupling Poured Through Two Small Horizontal Gates Near the Bot- 
Extra 


Type 








position of chills, and so on, would 
be invaluable. 

A typical case of porosity under a 
riser is shown in Fig. 2. The riser 
as first applied is shown at A. Later 
the riser was reamed out as it ap- 
pears at B, but the net result was a 
porous spot worse the second time 
than it was at first, even though a 
feeding rod was applied. The trouble 


1931 


THE Founpry—January 1, 



























»d 


ant ro % 


Te TS 427 F 7 @ 


ev 
’ 


a ed 


—we i were @ 


disappeared when the riser was 
moved to the edge Al. A safer pre- 
caution would have been to remove 
it altogether. Then the risk would 
have been removed of a _ careless 
molder ramming it back in over the 
flat face of the casting. 

Some months later this casting 
again caused trouble. An investiga- 
tion disclosed an entirely new set of 
conditions. The lower flange E had 
been thickened as shown by the dotted 
line and segregation had developed at 
several points around the ring F at 
the junction of the flange with the 
vertical wall C. 

Four large side feeders G had been 
tried in an attempt to stop the seg- 
regation, but apparently they had no 
effect. Plainly the trouble was caused 
by the difference in thickness be- 
tween the flange and the wall which 
caused the metal in these two parts 
to cool at different speeds. Several 
remedial measures were proposed, in- 
cluding the use of a chill ring or a 
redesign of the pattern. In this in- 
stance the chill ring method was 
adopted. 


Design Is Defective 


That usually is the manner in 
which foundry problems are solved. 
Designers notoriously are unwilling 
to admit that they are responsible for 
defective castings and the foundry- 
man is compelled to go on for some 
time making wasters, before the order 
finally is issued to increase or de- 
crease the thickness of the pattern at 
certain points. In self defense, the 
foundryman sometimes adopts a tem- 
porary measure, such as the chill de- 
scribed in the preceding paragraph. 
The proper course to pursue would be 
to insist on increasing the thickness 
of the vertical wall of the casting. 

Pressure is an important factor in 
securing solid castings. The proof 
may be seen in the numerous holes 
on the upper face of any plate cast 
in an open sand mold. Where the 
iron is poured hot the holes are small 
and where the iron is dull the holes 
are larger. Hot or cold, large or small, 
they always are there. It may be 
claimed they are caused by absorbed 
gases rising from the boiling face of 
the mold. This hypothesis is knocked 
out by the well known fact that they 
are found in castings poured in per- 
fect molds where no boiling action 
took place. 

An example of the commonest form 
of useless riser is shown in Fig. 3. 
Usually only one or two risers are 
placed on a casting. This extreme in- 
stance of four risers on a 2% x 4- 
foot plain plate may be cataloged as 
a modern as well as an ancient source 
of trouble. 

The manner in which the risers are 
attached and not the actual number 
employed is what constitutes the ob- 
jectionable feature of the practice. 
The average molder is possessed with 
an insatiable desire to ream the edges 
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Direct Cause of Defect 





Causes of 50 Defective Castings 


Masority Due To Favurty Moupine PRACTICE 


White hard spots due to low silicon and the use of 
wrought iron in the mixture .......... <n RENEE TENS 
High sulphur iron combined with use of high ash 
OO BE A EE a AOE ea 
High phosphorus and high silicon .... 
Unsuitable and improperly prepared sand ........... , , 6 
ne III atin inccceeennennnenendanens 
Gates improperly designed and applied .................... 14 
tll ee : 
Unnecessary shrink heads ................ 
8 ee ee eee 


Dull iron (This is an operating and not a metallur- 
CS ee 


Metallurgical Molding 


Q 
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of all gates and risers. Under certain 
conditions the practice is commend- 
able rather than harmful. For ex- 
ample where the gate or riser is lo 
cated in the sand at a distance from 
the actual mold cavity. 

A riser reamed as in Fig. 3 will 
cause trouble when it is broken away 
from the casting. Either it will break 
a gap out of the face as shown at Y 
or it will break off at the neck X and 
leave a stump which has to be chipped 
away later at considerable expense. 

Porous and spongy castings, in 
many cases, are caused by risers and 
shrink heads. Due to habit and lack 
of thought they are used to a far 
greater extent than necessary both 
on iron and steel castings. 


E. V. Ronceray covered the same 
features in a paper presented several 
years ago, before the Institute of 
British Foundrymen. He showed that, 
to a great extent, risers are unneces- 
sary and that slow pouring through 
small gates will produce solid cast- 
ings. 

With this understanding perhaps it 
will be appropriate to present a short 
description of a few samples of cast- 
ings which have been made success- 
fully by slow pouring and with no 
feeding heads. 

Some trouble was experienced at 
first from scabbing with the castings 
shown in Figs. 4, 5, and 6 when prop- 
er sand was not used for the core. 
Similar results are obtained by Bru- 
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Fig. 6—(Above, Left)—This Style of Gate Produced a Solid Casting. Fig. 7— 

(Lower Left)—-A Choked Area Immediately Under the Pouring Basin Regulates 

the Pouring Speed. Fig. 8—(Right)—This Large Casting Was Poured Through 
a Single Small Gate at the Bottom 
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nelli runners used on top of casting. 
This method will be described in a 
later number of the present series. 
The top of the core shown in Fig. 
5, heated inside and outside, evolved 
too much gas and produced a waster 
when the core was not perfectly vent- 


ed. This casting now is poured on 
top with a single %4-inch diameter 
runner. 


Castings can be made without feed- 
ing heads under the following condi- 
tions: (a) where the gating and cool- 
ing can be arranged so that solidifica- 
tion takes place at the same time 
throughout the casting; (b) where 
there will be no swelling of the sand, 
or, if there is, it will not continue 
after pouring is completed. 

Small runners involve the use of 
very hot metal. The runners must 
be kept filled during the pouring so 
that no air or slag enters the mold. 
Slag always must be kept out of 
molds if sound castings are expected. 
Numerous methods are available to 
obtain this result, if foundrymen only 
gave the question consideration. 

Slow pouring has the additional ad- 
vantage of giving more time for the 
gas to escape. Some foundrymen pre- 
fer to restrict the area of the gate at 
a distance from the mold and to in- 
crease the size of the runner close to 
it, to reduce the speed of metal en- 
tering the mold. This is quite reason- 
able, especially when the stream is 
striking a core or a projecting part 
of sand. 

Fig. 7 refers to locomotive cylinders 
east vertically at Cockerill Works, 
Seraing, near Liege, Belgium. It can 
be seen that the runner is choked 
to the basin and that afterward 
the size of the runners is increased 
Risers are provided to allow some 
iron to run through. Their section is 
too small to consider them as feeding 


close 


heads. This practice is quite com- 
mon in the Liege district. 
Previous to adopting this system, 


was obliged to have 
the bosses, 
the casting 
meant four 


an English firm 
a large riser over each of 
also one on the body of 
shown in Fig. 9. This 


60 


even in texture, 


risers to be fed and afterward cut off 
by machine. The casting made under 
the new system was broken and found 
to be absolutely solid and without 
any signs of sinking on the outside. 
Another casting made from a sem}. 
steel mixture with 35 per cent steel 
and with the gates slightly enlarged 
gave the same good results. 

Another casting made by the same 
firm is shown in Fig. 4. It is a shaft 
coupling, weighing 112 pounds. The 
diameter of vertical is %-inch and 
that of the two horizontal runners 


head. How 
inquiry showed that the part of 
the casting where the gates were at- 
tached had to be cut off and that it 
was put there more as a safety factor 


parently had no feeding 


ever, 


than anything else. The 10 tons of 
iron were poured through 8 round 
gates 5g-inch diameter. 


Many reports of successful experi- 
ments have been received from dif- 
ferent parts of Europe. No doubt 
other foundrymen will succeed in 
many cases if they try by themselves. 

The underlying scientific principles 
are not dealt with in detail because 
the author is not certain that his 
hypotheses are right. For the present 
he is satisfied that it is possible by 
this method to pour successfully a 
great number of castings that former- 
ly have been considered impossible to 
cast without feeders and to get them 
sounder than those poured with feed- 
ing heads. 

Obviously it is desirable that scien- 
tists and practical men should try to 
determine causes for such _ results, 
which probably will result in the dis- 
covery of unknown laws. 


A Correction 


Through an error, the business con- 
nection of Lester B. Knight, author of 
the article “Synthetic Molding Sand 
Requires Proper Base” was given in- 
correctly in the Dec. 1 issue of Tue 








































































































14-inch. It is said that previously this Founprky on Page 80. Mr. Knight is 
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casting had to be fed to 
ity. No sign of sinking was found; 
broken, it was perfectly solid and 
and the machine shop 
foreman claimed it was the cleanest 
casting he ever had to machine. 

The hydraulic cylinder shown in 
Fig. 10 weighed about 10 tons and ap- 


avoid poros- 


sales engineer, National Engineering 


Co., Chicago. 


Clyde C. Elmes, formerly superin- 
tendent, Baldwin Locomotive Works, 
Philadelphia, has been elected vice 
president and general manager, Dal- 
lett Co., Philadelphia. 
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GRAY -¥RON 


Possesses 


aluable Engineering 


Part XII 


HEN a piece of gray iron is 
heated it expands in a 
rather uniform manner. If 
certain temperatures are not exceed- 
ed, the metal resumes its original 
length and volume when temperature 
is brought back to normal. An ex- 
pansion curve of a gray iron is shown 
in Fig. 80. The relative amount of 





Growth Occurs 


HE phenomena of expansion 

and contraction of metals 
under increasing or decreasing 
temperature changes readily 
may be observed with an in- 
strument called the dilatometer. 
A simple form of that device is 
shown in this article. However. 


‘Properties 


pacted, is higher than that of the 


matrix. 

The effect of increase in carbon in 
substantially pure iron-carbon alloys 
(low silicon) is shown in Table XI 
based on work by Driessen. 

In recent years a number of at- 
tempts have been made to investigate 
the mechanisms of certain reactions 
in gray irons by dilatometric analysis. 
The effects of temperature changes 
the structural condition of the 


expansion or of contraction is indi- when the temperature exceeds on 
cated as the coefficient of expansion 1200 degrees Fahr., gray iron metal may be investigated by various 
or _ contraction as previously ex- does not return to its original types of thermal analysis. For ex- 
plained. This expansion is deter- osieme. This permanent in- ample the ordinary cooling rate 
curve indicates changes in state or 


mined on an instrument known as a 
dilatometer, a simple form of which 


usually is re- 
Reasons 


crease in volume 











in constitution because these changes 


: : : whe ferred to as growth. : 
is shown in Fig. 79. The coefficients io saat evewth sie diene are accompanied by changes in in- 
of expansion vary somewhat accord- an ide anticie cana te. the ternal (heat) energy—a calorific 
ing to the type of iron and the size of seat of @ eertes. The dev effect. In a like manner, magnetic 
the test bar as cast. This is readily ap- enth appeared in the Dec. 1 is- and electrical properties exhibit dis- 
parent from inspection of Table X. an continuities as a result of certain 
It would appear that the stronger : . changes in state or in constitution. 
type irons have a greater expansion Expansion or dilatrometric studies 
coefficient than do the weaker types, also may be utilized in studies of this 
and the small bars (°; inch as cast) scanty to form any general conclu- type. As a rule the expansion of an 
have a fairly high coefficient. At the sions as to the real reasons for the aggregate never deviates greatly 


1 inch size this drops markedly. How- 
ever from this point on increase in 
bar diameter apparently results in 
1 inch size this drops markedly. How- 


changes indicated by the variation in 
bar size. However, the difference be- 
tween strong and weak irons prob- 
ably suggests that the irons contain- 


from what may be predicted from the 
law of mixtures that is, the proper- 
ties are additive. That generally 
makes interpretation of many dilato- 
metric analyses fairly simple. How- 














ever in the first two cases, there is ing more graphite have more voids 
another decrease at the 3 inch diame- so that the expansions of the metal ever, in a mixture as complex as gray 
ter bar. indicate that of the matrix only——for iron, apparent anomolies must be 
The experimental data given is too the expansion of the graphite, if com- given careful consideration before 
Table X 
Coefficient of E d Growth 
Temperature Range Coefficient of Expansion 
Material Bar Size Degrees Fahr. Fahr. Degrees Cent 
1.2-inch turned to %-inch* 74 to 1000 7.31 x 10 12.98 x 10—* 
|} %-ineh . 74 to 1000 7.37 x 10-* 13.27 x 10-* 
— % -inch* : 71 to 1000 7.36 x 10-* 13.25 x 10-* 
— i oe 1-inch turned to %-inch . 68 to 1000 6.94 x 10-* 12.49 x 10-* 
2-inch turned to %-inch* 74 to 1000 7.44 x 10-* 13.39 x 10—- 
3-inch turned to 4-inch* 71 to 1000 7.37 x 10-* 13.27 x 10— 
14-inch 76 to 1000 7.34 x 10—* 13.21 x 10 
| %4 -inch** 84 to 1000 7.59 x 10— 13.66 x 10 
Cupola Semisteel l-inch turned to %-inch** 75 to 1000 7.85 x 10— 13.23 x 10-* 
2-inch turned to %-inch** 84 to 1000 7.63 x 10-* 13.73 x 10-* 
3-inch turned to %-inch** 72 to 1000 7.57 x 10— 13.63 x 10-* 
— f 1.2-inch turned to %-inch*** 70 to 750 7.47 x 10- 13.45 x 10-* 
Low carbon iron } 2-inch turned to %-inch*** 70 to 1000 8.30 x 10— 14.94 x 10-* 
*Carbon, 3.50 per cent; silicon, 2.15 per cent ) { phosphorus, 0.25 to 0.35 per cent 
*Carbon 3.50 per cent; silicon, 1.70 per cent + manganese, 0.50 to 0.60 per cent 
***Carbon, 2.80 per cent; silicon, 1.75 per cent sulphur, 0.07 to 0.09 per cent. 
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Parts of a Simple Dilatometer 


judgement is passed. Such a metal 
may not be absolutely solid. Micro- 
scopic voids or compressible com- 
ponents may give rise to unexpected 
results. 

An interesting utilization of dila- 
trometric methods was made by 
Boegehold in his study of certain 
characteristics of pig irons. He found 
that the dialation characteristics of 
the pig iron influence those of the 
cast iron made therefrom. This is in- 
dicated in Fig. 81. 

Growth of cast iron usually means 
the permanent increase in volume 
which often occurs when gray iron is 
repeatedly subjected to alternate 
cycles of heating and cooling. The 
maximum temperatures generally are 
1200 degrees Fahr. or above, al- 
though in presence of certain corrod- 
ing agents, such as_ superheated 
steam, growth may occur at consider- 
ably lower temperature. Growth of 
east iron was observed many years 
ago, one of the first written com- 
ments being that of T. Beddoes, 
Royal Society, England, 1791. 
Iron 


Heats Repeatedly 


It was somewhat over 25 years ago 
that the late A. E. Outerbridge Trans- 
actions, American Institute of Mining 
and Metallurgical Engineers, 1904, 
first presented some really good re- 
search on effects of repeated heating 
and cooling gray irons over certain 
temperature cycles. He showed gray 


irons undergo permanent and con- 
tinued expansion under such treat- 
ment. 


At the meeting Outerbridge exhibit- 
ed—*“bars of soft cast iron contain- 
ing over 314 per cent free carbon and 


less than 0.25 per cent of combined 
carbon which subsequently had been 


permanently enlarged about 40 per 
cent in cubical volume, and were 
subsequently increased to 46 per 


cent, after which no further perma- 
nent increase in bulk was obtained 
by subsequent heating.” In his tests— 


“At first a temperature not exceed- 
ing 1200 degrees Fahr. was main- 
tained and under these conditions it 
was necessary to heat and cool the 
bars about a hundred times to obtain 
an increase in cubical dimensions 
equal to that shown in the bars sub- 
mitted herewith. By increasing the 
temperature to about 1450 degrees 
Fahr. an increase in length of about 
1/16 inch per heat was obtained. The 
bar submitted for your inspection, 
which shows an increase over its un- 
treated companion bar of 1 11/16 
inches in length and % inch in cross 
section (over 40 per cent) has been 
heated and cooled 27 times.” Outer- 
bridge concluded his work as follows: 

“All grades of cast iron do not in- 
crease in cubical dimensions equally. 
Soft iron, containing but little com- 
bined carbon increases more rapidly 
than harder iron, while white iron 
in which nearly all the carbon is in 
the combined form, does not expand 
sufficiently to overcome the original 
shrinkage, even after all of the com- 
bined carbon has changed to graph- 
ite, or rather, to that form of free 
carbon known as Ledebur’s temper 
carbon by this annealing process, the 
astonishing change in volume is a 
molecular not a chemical one, this 
substantiating my original theory of 
the molecular mobility of cast iron.”’ 


Growth Factors Enumerated 


The work of Outerbridge shows care- 
ful observation and keen deduction. 
Ignoring the possibility of inaccuracy 
of temperature measurement, his 
findings may be summarized as fol- 
lows: Repeated heating and cooling 
at elevated temperatures causes per- 
manent growth; rapidity and amount 
of growth increases with increase in 
temperature; different irons have 
different susceptibility to growth; 
growth is not due to graphitization 
alone; growth is accompanied by loss 
in strength, and growth for a given 





sufficient number of cycles of heat 
ing and cooling. 

In September 1909, 
Carpenter presented a 
10l-page paper before the British 
Iron and Steel institute. They were 
somewhat critical of some of Outer 
bridge’s findings and a rather lively 
controversy followed. Rugan and 
Carpenter's conclusions showed that 
cast iron exposed to cycles of heating 
and cooling in an oxidizing atmos 
phere there is an increase in weight 
They attributed this to—‘‘the disin 
tegration of the material due the 
oxidation of the ferrous silicide into 
ferrous oxide and silica by the fur- 
nace gases.”’ Further Rugan and 
Carpenter claimed that in the case of 
close grained irons some of the 
growth is due to the expansion of dis- 


Rugan and 
voluminous 











solved gases. Vacuum heating was 
resorted to in some of these experi- 
ments. 






Alternate Cycles Are Necessary 






As in Outerbridge’s experiments, 
they too claimed that bars of gray 
iron started growth at about 1200 
degrees Fahr. This reached its 
maximum after 3 hours at 1350 de 
grees Fahr., and alternate heating 
and cooling was essential to con- 
tinued growth. Outerbridge had sug 
gested the expansion of irons by 
growth in cases where castings were 
slightly under-dimensioned. Rugan 
and Carpenter, from another point of 
view, suggested that troublesome 
growth could be overcome by employ- 
ment of white irons. Rugan and 
Carpenter also showed directly that 
propensity toward growth is propor- 
























tional to silicon content, in the 
range 1.0 to 3.5 per cent silicon 
Phosphorus tends to diminish 





growth. Sulphur in the usual ranges 
“auses retardation, proportional to 
the percentage present. Manganese 
retards growth. 

Most of the original interest in the 
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Erpansion Curve of a Gray Iron from 70 to 1000 Degrees Fahr. 
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from trouble with grate bar and 
stoker parts, the failure of ingot 
molds, and castings used in like ap- 
plication. In 1910 Prof. I. H. Hollis 
introduced a symposium presented 
before the American Society of Me- 
chanical Engineers, as follows: 


“The failure of a large number of 
cast iron fittings in use with super- 
heated steam has rightly created a 
widespread suspicion of this material 
when exposed to high temperature. 
Yet on this subject there is little in- 
formation of a character to justify 
the wholesale substitution of steel 
castings for the ordinary heavy cast 
iron fittings. The latter have been 
used with success for many years at 
all degrees of temperature below ac- 
tual redness, and in many stations 
now in operation with moderate de- 
grees of superheating (say 100 de- 


grees Fahr.) cast iron has never 
given the slightest trouble beyond 
the ordinary wear and tear. The 


doubt as to the reliability of cast 
iron has arisen with its use in long 
pipe lines to steam turbines where 
the temperature has ranged from 
550 to 600 degrees Fahr.”’ 


Experiences Were Contradictory 


In the papers and discussion sub- 
mitted at that time there were many 
contradictory experiences cited. 
American engineers were pretty well 
divided on the subject and the Eng- 
lish engineers favored cast steel. The 
upshot of the whole matter is that 
today engineering societies indicate 
that 450 degrees Fahr. is the maxi- 


mum temperature proper for cast 
iron used in steam service. Some 
manufacturers indicate that their 


products are safe up to 550 degrees 
Fahr. However, it is pertinent to 
point out that in many cases which 
were investigated, the real trouble 
lay in the supplying of improper 
grades of gray iron. At least one of 
the larger valve companies with an 
excellent record for quality products 
had no trouble with any installations 
made for moderate superheats, and 


manufactured before the general 
adoption of cast steel valves. 
A large number of papers have 


been presented since these earlier in- 


vestigations were published. A few of 
these will be cited. 

Messerschmitt, Geisseri Zietung, 
1913, offers the conclusion that 
growth is due to the oxidation of sili- 
con which take place only when graph- 
ite is present. In 1914 Moissan showed 
that all graphites obtained from 
liquid metal at a high temperature 
have the property of swelling rapid- 
ly when heated to dull redness. He 
attributes this to sudden evolution of 
entrained gases. 


Oxidation Is Cause 


In a paper presented before the 
Staffordshire Iron and Steel institute 
in 1916 Carpenter discussed the ac- 
tion of superheated steam on cast 
iron. His investigation led him to 
conclude that oxidation is the prime 
cause of growth and that the steam 
forces its way in between the incip- 
ient cracks caused by the expansion 
of the graphite and products of oxi- 
dation. On cooling, as pointed out by 
Stead, these cracks do not close en- 
tirely. This is an explanation of why 
gray iron grows when heated in a 
vacuum. These statements, as far 
as can be found, probably are the 
first involving the conception of in- 
cipient fractures as a phenomena en- 
countered in growth formation. 


In the 1917 edition of his monu- 
mental work, Principles of Iron 
Founding, Moldenke emphasizes the 
differences in specific gravity noted 
by Outerbridge; for example drop- 
ping from 7.13 to 5.49. Where white 
iron will not do Moldenke suggests 
selection of an extremely’ close 
grained iron, “‘just beyond a mottled 
fracture and on the way to gray- 
ness.” 

In a paper presented before the 
British Iron and Steel institute in 
1918, J. E. Hurst suggests that sur- 
face decarburization of gray iron by 
heating in iron oxide would prove 
effective in preventing growth. He 
considered the primary cause of 
growth the presence of free graphite 
plates which allow the entry and 
penetration of the oxidizing gases 
into the interior of the iron. 

More recent work of German in- 
vestigators throws doubt on the con- 





Analysis 
Cc Mn Si 100 200 
0.06 0.08 tr. 0.0000117 0.0000123 
0.81 0.10 0.06 0.0000110 0.0000116 
1.67 0.17 0.11 0.0000104 0.0000103 
1.97 0.15 0.08 0.0000099 0.0000100 
2.24 0.15 0.08 0.0000096 0.0000096 
3.66 0.14 0.09 0.0000086 0.0000088 
3.80 0.16 0.05 0.0000087 0.0000085 


grees Cent. 





Table XI 


Effect of Carbon Increase on Expansion 


Mean Coefficient of Expansion, (20 


0.0000130 0.0000136 0.0000142 0.0000146 
0.0000124 0.0000132 0.0000138 0.0000142 
0.0000114 0.0000123 0.0000131 0.0000137 
9.0000111 0.0000122 0.0000131 
0.0000110 0.0000121 0.0000132 
0.0000099 0.0000113 0.0000125 0.0000132 
0.0000101 0.0000115 0.0000126 


Phosphorus and sulphur were low in all cases. 
in the annealed condition after a heat treatment of 30 minutes at 1000 de- 


t) degrees Cent. 
300 400 500 600 


The samples were tested 
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Fig. 81 — Dilatation Temperature 
Curves for Pig Iron and Castings 
Made from the Pig Iron 


tinuity of the graphite plates. In 
their experiments they attempted to 
pass gases through very thin layers 
of iron and were not successful in so 
doing except in layers as thin as 
lengths of individual plates. How- 
ever it is a matter of common obser- 
vation that open or coarse grained 
irons usually are far more suscept- 
ible to growth than are the closer 
varities. An explanation alternative 
to that of Hurst will be offered later 


Graphite Absorbs Gas 
In 1920 Okochi and Sato, Tokyo 


Imperial university, also suggested 
surface decarburization to prevent 
growth. They indicate that from a 


temperature viewpoint there are two 
types of growths, one at the trans- 
formation range, the other above this 
range. The latter case is explained 
as permanent expansion due to the 
pressure of occluded gases. They 
claim that the flakes of graphite ab- 
sorb a large amount of gas. The pres- 
sure of the gases and the plasticity 
of the metal itself increase with in- 
crease in temperature. That allows 
penetration of the gases. At any 
given temperature equilibrium is 
established. Raising the tempera- 
ture causes further expansion. Cool- 
ing reduces the gas pressures and 
causes penetration of the gases 
through passages along the flakes of 
graphite from the surface of the 
metal. That part of their explana- 
tion is open to the same criticism as 
the theory of Hurst. 

Okochi and Sato also considered 
the reaction in the transformation 
range due to the presence of occluded 
gases. The transformation from 
alpha to gamma iron is accompanied 
by contraction which the pressure of 
gases resist so that, according to the 
authors, the time for transformation 
is extended. They indicated that the 
constituents of gray iron play no im- 
portant part in the problem of 
growth. Their experiments showed 
that when heated in hydrogen the 
metal shows the same growth as 
That, they felt, 


when heated in air. 
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indicated the relative unimportance 
of oxygen in bringing about the 
phenomena. 

In 1922 Campion and Donaldson 
presented a paper on growth before 
the Institute of British Foundrymen. 
They indicate semisteels are less sub- 
ject to growth than are softer gray 
irons. In the same year Kikuta in 
a paper reported before the Tohoku 
Imperial university showed results 
obtained in subjecting a hollow cast 
iron cylinder to pressure at elevated 
temperatures. His results showed 
that air leakage increased up to 60 
heatings and decreased thereafter. 
The range of temperature investi- 
gated was 1400 to 1650 degrees 
Fahr. He blamed the growth on 
presence of occluded gases, as did 
his countrymen Okochi and Sato. 

Durand’s experiments are given in 
Comptes Rendus, 1922. He showed 
that growth increased directly with 
silicon content and also is related to 
the rate of heating. The tempera- 
ture range studied was 1100 to 1650 
degrees Fahr. In 1924 Andrew and 
Hyman presented a paper before the 
British Iron and Steel institute indi- 
cating, that nickel and aluminum 
which are promoters of graphitiza- 
tion, accelerate growth, while chro- 
mium, which stabilizes the carbides, 
retards it. They did not increase the 
nickel content until an austenitic 
structure was obtained. 

J. H. Andrew and Robert Higgins 
studied the dilatation of cast irons 
during repeated heating and cooling. 
The original paper was presented be- 
fore the British Iron and Steel insti- 
tute in 1925. The general conclu- 
sions are that graphitization does not 
serve as a suitable explanation of all 
the reactions involved in the growth 
of cast iron. Oxidation of the iron 
plays a probably greater part in the 
actual increase in volume. ‘‘At the 
temperatures concerned oxygen has 
a greater affinity for iron than for 
carbon, and it was found that it was 
not until a considerable amount of 
Fe,O, was formed that decarburiza- 
tion proceeded with any avidity. 


Growth Factors Indicated 


“In immediate contact with the 
unchanged iron there would be the 
lower oxide (FeO) which at the 
higher temperatures would diffuse to 
a limited extent into the metal and 
oxidize the small particles of temper 
carbon previously formed, giving 
rise to a further change in volume 
and to the formation of carbonaceous 
gas. There is no relation between 
chemical composition and growth 
shown by these curves (i.e. in the 
grades of iron studied). Growth is 
however, dependent on so many fac- 
tors that in a heterogeneous material, 
as cast iron, such relation is not to 
be expected. Growth must, for in- 
stance, be dependent on the amount 
of graphite, on the size and distribu- 
tion of graphite flakes, upon the form 
of combination of the manganese, 
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and other variable factors. * * 
The curves—do point to the delay- 
ing action of phosphorus. * * * 
An important conclusion * 
that it is imperative that the silicon 
content be low. * * *” 

Kennedy and Oswald, Transactions 
American Foundrymen’s association, 
1926, concluded that higher phos- 
phorus irons (1.56 per cent phos- 
phorus) had the least growth. Also, 
an iron deoxidized with titanium 
grows much more slowly than iron of 
similar composition minus titanium. 
They offer the explanation that the 
steadite envelops prevent the pene- 
tration of gases and consequent 
growth. In the same publication a 
paper by Smalley devoted to discus- 
sion of heat and scale resisting cast 
irons concludes that any practice con- 
ductive to initial oxidation shortens 
the life of gray iron exposed to heat 
oxidizing conditions, and that either 
deoxidizers or duplexing will be 
beneficial Calcium silicide is men- 
tioned as a deoxidizer. Low silicon 
(0.80 per cent) is desirable. Smalley 
also claims that high carbon also is 
desirable. This seems a _ rather 
doubtful conclusion, in view of our 
later knowledge of the better growth 
resistant properties of some of the 
low carbon high test irons. 


* et 


Discusses Superheating Effects 


While E. Piwowarsky, Transac- 
tions, American Foundrymen’s asso- 
ciation, 1926, discussed principally 
the effects of superheating molten 
metal in its relation to production 
of high test iron, a substantial por- 
tion of his article is devoted to the 
causes of growth. Piwowarsky 
showed that superheating, promoting 
extremely fine graphite formation, 
added decided resistance to growth. 
However, much of this advantage is 
lost by too high silicon content, and 
is not counteracted fully by suitably 
low total carbon content. He also 
demonstrated that vacuum heating 
will produce growth, although not as 
great as heating under oxidizing 
conditions. 

Piwowarsky indicates that a single 
structure matrix is desirable. Growth 
takes place in an atmosphere of ni- 
trogen, and a slight increase in weight 
indicates probable nitriding of the 
surface. His tests were conducted 
on cycles of 750 to 1830 degrees 
Fahr. However, he concludes that 
growth tests with maximum point in 
the cycle about 1380 degrees Fahr. 
are sufficient to demonstrate the 
growth characteristics of the mate- 
rial. Tests conducted heating to 570 
degrees Fahr. in rapeseed oil and 
cooling to 300 degrees’ Fahr. 
(liquid air) showed no growth, but 
rather some reduction in volume. 

He ran growth tests in steam and 
steam-air mixtures at 570, 660, and 870 
degrees Fahr., for 75 hours. There was 
considerable surface oxidation in all 
tests. With steam at 660 degrees 
Fahr. there was oxidation in the 











centers of those bars richer in sili- 
con and with poor graphite develop- 
ment. With steam at 850 degrees 
Fahr. there was practical freedom 
from oxide formation in the better 
grades of metal, yet the poorer 
grades were affected considerably. 
Admission of air with the steam ag- 
gravated the bad results. Piwowarsky 
says that even graphite flakes removed 
from direct connection with flakes 
near the surface also show the oxi- 
dized phenomena. 

Piwowarsky indicated that it may 
be possible to produce irons of dense 
grain and suitable composition which 
will be capable of resisting steam 
even at high temperatures. Presum- 
ably he means up to 840 degrees 
Fahr. as maximum temperatures in 
modern central station operation al- 
ready have reached 750 degrees 
Fahr. However, the objections to 
gray iron castings for superheated 
steam service are not based wholly 
upon its occasional propensity to- 
ward growth. 


Decarburization Not Cause 


C. E. Pearsons Carnegie Memoirs, 
1926, indicated that initial stages of 
growth are caused by graphitization. 
However, in the cycles from room 
temperature to 1650 degrees Fahr. 
the silicon finally was completely 
oxidized to silica and some of the 
iron also was oxidized. Decarburiza- 
tion itself is not responsible for the 
growth. Growth starts mostly at the 
outside layers and proceeds gradually 
toward the center. However, Pear- 
sons noted that the pearlite in the 
center was the first to be broken 
down to ferrite and graphite. 

Only slight growth was found 
when heating in vacuum and Pearson 
felt this in part due to expansion of 
occluded gases. Heating in an atmos- 
phere of carbon dioxide produced 
greater growth than heating in a 
muffle where presumably carbon 
monoxide, carbon dioxide and nitro- 
gen were present. Tests on different 
sized bars indicate that a critical 
size of graphite particle is most 
favorable to growth. 

R. Higgins, Carnegie Memoirs, 
1926, examined two series of irons. 
One was low in phosphorus and with 
manganese from 4.04 to 5.25 per 
cent, and the other low in manganese 
with phosphorus 1.3 to 4.2 per cent. 
He found that increase in manganese 
protects the iron against changes in 
coefficient of expansion and hence re- 
tards growth. Increase in phosphorus 
retards growth by protection of the 
iron from oxidation. Higgins indi- 
cated that oxidation and graphitiza- 
tion are the major causes of growth. 

Sipp and Roll, Geisserei Zeitung, 
1927, indicate the relationship of 
growth to silicon content, and no 
close correlation with the percentage 
of total carbon was indicated. They 
claim nickel up to 1.0 per cent has 
no marked effect on growth. Their 


(Concluded on Page 78) 
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Chromium Cast Steels 


Resist Heat and Corrosion 


EAT and corrosion resistant 

alloys of chromium and iron, 

or chromium, nickel and iron, 
generally fall into three separate 
groups or classes, as follow: Fer- 
rites, with but little carbon, being 
malleable and employed with but little 
heat treatment; martensites, nonmal- 
leable, being used after hardening and 
austenites, solid solution alloys of 
iron, nickel, chromium, carbon, and 
at times silicon, which are malleable 
even after quenching. 

These alloys each have a high re- 
sistance to nitric and phosphoric 
acids, and generally fall within sep- 
arate price scales. They are applied 
extensively in the chemical and proc- 
ess industries in the form of castings 
and their use is increasing rapidly. 


Carbon Must Be Regulated 


Steel may be strengthened by the 
addition of one or more alloying ele- 
ments but in doing so we must reg- 
ulate closely the accompanying Car- 
bon content. Each one of the alloy- 
ing elements has its own  idiosyn- 
crasies. It may be cheap or costly, 
domestic or imported, easy or hard 
to handle, and it confers quite defi- 
nite properties upon the steel. Some 
of the alloying elements go together, 
giving a much more acceptable result 
than either alone. 

In the heat and corrosion resistant 
field for steel castings, there are gen- 
erally but two elements and their ef- 
fect upon the carbon present, to be 
considered. These elements are chro- 
mium and nickel. As chromium is 
added to steel up to the stainless 
analysis (12 to 14 per cent) and be- 


Fig. 1—Valve Parts for High Temperature Crude Oil Distillation Made from an 18 Per Cent Chromium 
Nozzles of High Chromium-nickel Alloy for Resisting Sulphuric Acid Solutions. 
Alloy for Handling Hot Copper Sulphate 


Alloy. Fig. 2 


25 to 30 Per Cent Chromium 
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yond, it does several significant 
things: First, the amount of carbon 
held in the eutectoid composition is 
reduced materially. Second, the crit- 
ical temperature is raised. Third, the 
rate of carbon diffusion through the 
metal is diminished rapidly, slowing 
down also the rate at which casting 
strains can be removed by heat treat- 
ment. Fourth, the steel with the low- 
er ranges of chromium has the prop- 
erty of air hardening. 

While in a plain carbon steel the 
eutectoid composition is about 0.90 
per cent carbon, in a steel containing 
12 per cent chromium it will be about 
0.30 per cent carbon. As an example, 
a steel with 0.50 per cent carbon and 
12 per cent chromium will contain 
relatively as much free cementite as 
a plain carbon steel of 1.40 per cent 
carbon. Under the microscope, that 
chromium steel displays a character- 
istic pearlite grain structure enclosed 
in an envelop of free cementite. The 
chromium is present in both the fer- 
rite and cementite, being in solution 
with the ferrite and forming at the 
same time a complex iron-chromium 
carbide. 

Chromium, in raising the critical 
temperature, necessitates a higher 
temperature to relieve casting or 
working strains. For the heat treat- 
ment to be effective, it must be held 
at the higher temperature for a longer 
time than would be the case with a 
plain carbon steel. Chromium has 
the effect of diminshing the rate at 
which the carbon diffuses through the 
metal. In the 12 to 14 per cent and 
up to 18 and 20 per cent chromium 
range, the steel has the property of 


air hardening when the carbon is in 
excess of 0.10 per cent. This can be 
understood easily by remembering 
the slow rate of carbon diffusion and 
likewise precipitation in the chro- 
mium steels. 

Whereas chromium raises the reca- 
lescence points in carbon § steels, 
nickel has the opposite effect, depress- 
ing the critical points, and according 
to the degree of such depression, three 
groups of nickel steels may be con- 
sidered: Pearlitic steels, which have 
normal transformation and heat treat- 
ment, or critical ranges, and are in a 
general sense similar to ordinary car- 
bon steels; martensitic steels, self- 
hardening but too brittle to be of any 
great commercial importance, and 
austenitic steels, which are not sus- 
ceptible to hardening by thermal 
treatment. The nickel and carbon 
content of the steel determines its 
places in any one of the above groups. 
Fig. 4 according to Guillet gives a 
classification of different compositions 
of nickel steels. 

Nickel Affects Properties 

Nickel dissolves in the ferrite of 
steel and increases the hardness and 
strength without the usual corre- 
sponding loss of ductility. It exerts 
an influence on the grain size of fer- 
rite and pearlite and tends to produce 
a finer grain structure and finer pearl- 
ite. In the same sense nickel dimin- 
ishes the rate of grain growth within 
the heat treatment temperature 
ranges, and thus minimizes. the 
danger of overheating during heat 
treatment. 

As nickel is added to a low carbon 


8 Per Cent Nickel 
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Vickel Steels According to Guillet 

steel, the critical temperature is 
dropped lower and lower until 25 per 
nickel is reached, when the al: 
lotropie transformations occur below 
atmospheric temperatures. The steel 
ordinarily does not cool to the point 
where the solid solution decomposes, 
and the alloy has an austenitic com- 
position, or the carbon is still in solid 
solution in the ferrite and the crit- 


cent 


ical transformations do not take 
place. 
When chromium is added to a 


nickel steel, the same occurrences as 
mentioned previously are observed, 
except that in the presence of chro- 
mium much less nickel is required to 
suspend the critical transformations 
than when chromium is not present. 
Most of the nickel present is in solu- 
tion with the iron, or with the chro- 
mium and iron, in a nickel-chromium 
steel, but a small part of it is probably 
combined with the iron-chromium Ccar- 
bide which in turn is dissolved inex- 
tricably in the nickel-chromium-iron 
matrix. 


Secure Desired Properties 


When nickel and chromium are 
present together, the good properties 
of each are enhanced by the other. 
While the nickel steels above 25 per 
cent nickel are austenitic, chromium 
up to 30 per cent will not produce an 
austenitic alloy. By an addition of 
nickel to a high chromium steel, the 
metal is changed to the austenitic 
structure and likewise, as has been 
mentioned, an addition of chromium 
to a nickel alloy not quite high 
enough in nickel to be austenitic, ren- 
ders a change in the metal structure 
to the austenitic type. The desired 
results are accomplished by properly 
proportioning the alloys present. 

Austenitic alloys are fine grained, 
strong, tough, ductile, and nonmag- 
netic, and if desired can be made 
more ductile by heating to a high tem- 
perature of 2000 to 2100 degrees Fahr 
and quenching in water. In the cast 
these metals usually 
there is some martensite pres 
ent, which has separated out due to 
the long slow cool from casting tem- 
peratures, and the heat treatment and 
quench restores this to its austenitic 
condition. 

The amount of carbon present in a 
high-chromium or  chromium-nickel 


structure of 


665 


steel is important. However, these 
alloys are perhaps more sensitive to 
small changes in the carbon content 
than is the case with a plain-carbon 
steel. The resistance to corrosion and 
machinability both are increased by 
keeping the carbon down. The reason 
for the increased machinability can 
be realized easily when the high af- 
finity of chromium for carbon is con- 
sidered. 

Of the chromium 
steel, some of it, as has been ex- 
plained previously, forms a complex 
carbide with the iron, the remainder 
goes into solution with the iron. The 
part going into solid solution with the 
iron is of the greatest importance in 
resistance to corrosion. It has been 
shown that to bring about true rust- 
lessness, that is, resistance to attack 
under ordinary atmospheric condi- 
tions, a minimum chromium content 
of approximately 11.50 per cent is re- 
quired in the ferrite constituent of 
the steel. With about 0.10 per cent 
carbon and a chromium content of 12 
to 14 per cent, a properly made, clean 
rustless iron is substantially rust 
proof under ordinary atmospheric cor- 
rosive conditions. 


available in the 


Complex Carbide Forms 


If the carbon content is increased 
to 0.25 to 0.30 per cent for the pur- 
pose of obtaining greater hardness, or 
for reasons of economy, sufficient car- 
bide of chromium or complex carbide 
of iron and chromium could be precip- 
itated to destroy the rustless quality 
so that nothing short of a quench 
from high temperature prevents pre- 
cipitation of the carbides and conse- 
quent robbing of the solid solution 
of sufficient chromium. The effect of 
25 to 30 points of carbon on stainless 
steels that have not undergone proper 
heat treatment is decidedly marked. 
That is to say, they are not nearly so 
rustless as are the rustless irons or 
heat treated stainless steels. For a 
given low carbon content of approxi- 
mately 0.10 per cent, the corrosion 
resistance of these alloys increases 











with the chromium content, but the 
hardening capacity within certain 
limits decreases with an increase of 
chromium. 

High carbon chromium steels with 
carbons up to 0.80 per cent give good 
service in withstanding oxidation at 
high temperatures and seem to be 
practically as good as the lower Car- 
bon chromium steels in that particu- 
lar field of service. The foundryman 
prefers the higher carbon steels, as 
they possess greater fluidity and thus 
ease the casting problem to some ex- 
tent. 


Physical Properties Indicated 


A general idea of the physical prop- 
erties of a few of the chrome and 
chrome nickel steels may be obtained 
by referring to Tables I and II. Abil- 
ity to withstand a specific type of 
service is not indicated necessarily by 
physical test results which usually in- 
dicate nothing but the maximum 
strength with the minimum ductility, 
and its extreme, the maximum ductil- 
ity with the minimum strength. The 
intermediate values largely are left 
to be conjured, but it is believed that 
a more thorough understanding of the 
alloy is made possible by giving the 
results of physical tests. 

The electric furnace now is claimed 
to be the best and economical 
means of producing high chrome and 
chrome-nickel alloy steels, conform- 
ing to close chemical and physical re- 
quirements on a_ production basis. 
Either acid and basic practice may be 
used in making these steels but the 
acid electric furnace seems to be used 
more extensively than the basic fur- 
nace in melting these steels for cast- 
ings. By careful control and opera- 
tion, high quality steel can be pro- 
duced successfully by either practice 
with low alloy losses. 

In the basic electric melting prac- 
tice for these steels, if any of the re- 
turn scrap or scrap containing large 
percentage of chromium is used, it is 
best to make up the remainder of the 
charge with low, phosphorous scrap so 


most 





Alloy Carbon Chromium Nickel 
N Per Cent Per Cent Per Cent 
1 Under 12.00 Under 
0.15 to 0.50 
14.00 
2 Under 17.00 Under 
0.25 to 0.50 
19.00 
} Under 21.00 Under 
0.30 to 0.50 
23.00 
4 Under 25.00 Under 
0 35 to 0.50 
30.00 
5 Under 17.00 7.00 
v.20 to to 
19.00 9.00 
¢ Under 10.UU 22.00 
0.30 to to 
12.00 24.00 





Table I 


Analysis of Some Alloy Steels 


Molybde 
Manganese Silicon Copper num 
Per Cent Per Cent Per Cent Per Cent 
0.40 0.40 Under None 
to to 0 30 
0.50 0.60 
0.40 0.40 Under None 
to to 0.30 
0.50 0.60 
0.40 0.40 0.75 None 
to to to 
0.50 0.60 1.25 
0.40 0.40 Under None 
to to 0.30 
v0.50 0.60 
0.40 0.90 Under Trace 
to to 0.30 
0.50 1.25 
0.40 0.90 Under 1.00 
to to 0.30 to 
0.50 1.25 1.50 
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that slagging off will not be necessary. 
A large amount of the chormium is 
oxidized during melting and thus 
would be lost if the first or oxidizing 
slag were removed. With the one slag 
process the basic furnace can be 
speeded up greatly and more ade- 
quately meet the demands of the 
foundry. The increased cost of the 
low phosphorous scrap is offset many 
times by the savings in alloy charged, 
power and time. 

Light turnings and other excessively 
light scrap generally are avoided and 
as a rule at least one-third of the 
charge is fairly heavy scrap such as 
heads and gates. Ordinary basic melt- 
ing practice is followed with the ex- 
ception that the first slag is made the 
deoxidizing and desulphurizing one. 
The slag is treated with coke dust 
until properly deoxidized, the alloy 
added, and the metal tapped. The heat 
should not be tapped if the slag shows 
even a faint apple green color, as this 
is a sure indication that chromium is 
still in the slag. Further additions of 
coke and lime should be made until 
the slag shows its usual gray, powder- 
ing condition. All additions of ferro- 
chromium generally are made when 
the bath is melted completely and the 
carbide slag has formed. 


Furnace Should Be Sealed 


In the acid process no great re- 
duction can be accomplished, and un- 
less great care and control are 
exercised in melting, the chromium 
losses may be high. Light scrap and 
turnings should be avoided, as in basic 
practice, and it is as a rule good 
practice to seal the furnace during 
melting down. All delays during the 


melting period should be avoided and 
this in turn reflects upon the furnace. 
The melting-down period is the only 
opportunity for making time without 
effecting the final product. 

Losses of chromium in making high 





chromium steels may vary in different 
foundries. In a properly operated 
basic furnace, the chromium losses 
should not exceed 4 per cent, while in 
a properly operated acid furnace they 
should not exceed 6 per cent. The 
values given represent the percentage 
of the total chromium added and not 
the percentage of chromium in the 
steel, as in the latter case a loss of 5 
per cent chromium in a 20 per cent 
chromium steel would represent an 
alloy loss of 25 per cent. The loss of 
nickel in either practice is practically 
nil, and in only rare cases is less than 
a 95 per cent recovery of the element 
obtained in the steel. 


Temperatures Appear Low 


It is extremely hard to judge the 
temperature of these metals and one 
experienced in judging temperatures 
of ordinary steels is quite sure to esti- 
mate or read low in attempting to 
ascertain the temperature of a high 
chromium or chromium-nickel steel. 
It is desirable, though seldom 
practical, both from the viewpoint of 
the mold and the quality of the metal, 
to cast on the low side or low temper- 
ature, but due to the high casting 
temperatures generally found and 
usually necesary, a highly refractory 
sand is needed. 

A fine, uniform grain size sand, of 
the nature of the ones given in Table 
III, is ideal for green sand molding of 
these metals, when bonded with 
bentonite and a cereal binder. Either 
green or dry sand practice may be 
used, the same general considerations 
governing the selection of either one 
practically in the same manner as 
with an ordinary steel. It is also the 
best practice to use an artificially 
bonded silica sand for the dry sand 
work. A few general conditions of 
the sand to be controlled and main- 
tained consistently are as follows: 

The moisture should be controlled 








Table III 


Screen Analysis 


(Green Sand 


Facing Sand Heap Sand 


Re- Cumu Re Cumu 
MESH tained lative tained lative 
6 
10 
20 
28 0.3 0. 3 
35 0 1.0 12.1 12.1 
48 7.5 85 32.6 44.7 
65 23.5 32.0 29.3 74.0 
80 1.6 73.6 20.5 4.5 
100 16.2 89.8 2.7 7.2 
150 13.9 | 98.5 
200 3.9 7.8 0.¢ 9.1 
270 1.8 99 6 0.3 99.4 
Pan 0.4 100.0 0.6 100.0 











so as to allow proper molding. In 
green sand work avoid spraying of 
the sand after it is in the flasks which 
would naturally result in localized 
wet and impermeable _ spots. The 
permeability of the heap or backing 
sand should always be greater than 
that of the facing sand. The com- 
pressive strength in pounds per 
square inch should be great enough 
to allow quick and proper molding, 
without which it is possible that the 
sand may weaken and collapse. The 
grain size of the sand should be ad- 
justed to give the desired surface on 
the casting. The silt, fines and active 
bond should be held under 10 per 
cent. 


Oxide Forms on Surface 


The readiness with which an oxide 
or scum forms on the surface of a 
chrome or chrome nickel alloy is a 
source of much trouble to the foundry- 
man. This oxide forming on the sur- 
face of the metal evidences itself in 
the ever present trouble with cold 
These cold shuts are really 
only skin deep and though unsightly 


shuts. 











50,000 
4 2000 to 
60,000 





80,000 
to 
90,000 


5 1800 


75,000 
to 
85,000 








Table II 


Typical Physical Properties of Some Alloy Steels 


Maximum 
Endurance Tensile Yield Elong Rad. of 
Alloy Temperature Strength Point n 2 in Area Brinell 
N Degrees Fahr Pounds Per Square Inch Per Cent Hardness 
65,000 45,000 15.0 20.0 
l 1200 to to to to 166 
75,000 55,000 18.0 30.0 
70,000 45,000 12.0 16.0 
2 1600 to to to to , 207 
80,000 55,000 15.0 18.0 
$5,000 40,000 4.0 8.0 
to to to to > 183 
65,000 45,000 8.0 10.0 









35,000 2.0 2.0 
to to to > 183 
40,000 5.0 5.0 






40,000 40.0 


0 
to to to 166 
50,000 55.0 50.0 
45,000 22.0 25.0 
to to to > 159 
55,000 28.0 30.0 


Melt neg 
Shrinkage Point 
Per Fr Weight-Lhbs Degrees 
Inches Per Cu. I: Fahr 
My 0.28 2725 
Ly 0.28 2730 
% 0.28 2760 





4 0.28 2800 
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Fig. 5—Liners for a Chemical Mill Made 
Alloy Made in the 


are no serious detriment to the cast- 
ing. The chromium bearing metal 
forms a protective coating on the sur- 
face of the metal, protecting that 
underneath. That scum or covering 
is quick in forming so that when two 
streams of metal meet in the mold a 
cold shut or wrinkle is formed. 

The wrinkle is not serious because 
the heat and pressure of the bodies of 
metal causes a perfect union and the 
oxide is forced to the surface where 
the chilling action is most pro- 
nounced, merely causing a surface de- 
fect Practically all of the lower 
carbon chromium and chromium- 
nickel steels are sluggish and usually 
require larger gates and higher pour- 
ing speed than the higher carbon al- 
lovs. The gates and risers should be 
arranged so that the metal can fill the 
mold with the minimum of delay and 
with as total an absence as possible of 
conflicting or over-lapping streams of 


metal 
Feed Metal to Mold 


Many problems must be met in the 
feeding of these metals in the mold. 
The main source of trouble in feed- 
ing an alloy casting lies in the low 
heat conductivity as compared to an 
ordinary — steel. Low carbon alloy 
steels conduct heat approximately one- 
half as fast as mild steel. When the 
metal is poured against the surface of 
a sand mold, a skeleton the shape of 
mold is immediately frozen, but the 
metal inside the frozen skeleton can 
give up its heat only by conduction 
and convection through the solid 
envelop which in turn must pass the 
heat through the sand which is con- 
tinually becoming hotter. As this 
skeleton becomes thicker, the time pe 
unit of metal thickness becomes 
longer, and sections of substantial 
mass thus require a relatively lons 
time 1 freeze Therefore, the metal 
in the feeder-head must remain fluid 
for a correspondingly longer time to 
feed the casting properly. This may 
be accomplished either by shortening 
and thickening the neck, by increas: 
ing the size of the head or by chang 


ing location of gate and feeder heads 








6S 





from a 25 to 


30 Per Cent Chromium 


Electric Furnace 


Usual steel foundry pouring prac- 
tice is employed in handling any of 
these metals. In both basic and acid 
practice, trouble is sometimes en- 
countered with the slags in the ladle, 
but as has been mentioned before, 
with careful intelligent furnace opera- 
tion, there will be little loss of 
chromium into the slag. The loss of 
chromium forms the troublesome con- 
stituent of the slag, chromic acid. 
Slag low in chromium can be handled 
as in ordinary steel heats. 

High losses of chromium affect the 
cost of the metal, not only from the 
point of increased alloy additions 
necessary to obtain the requisite per- 
centage, but also cause much trouble 
in the furnace and ladle by building 
up the bottom of the furnace and by 
causing frequent relining of the 
ladles 

Once the slag is in proper condition 
the metal either may be poured direct 
from a lip-pour ladle or poured into 
50 or 100-pound ladles for pouring 
small castings. If a tea-pot or bottom- 
pour ladle is used, the precautions to 
be taken with the slag will not be 
necessary. The next consideration is 
the pouring or casting temperature 
of the metal. 

Whenever practical, it is desirable 
to pour the metal into the mold at 
the lowest temperature consistent 
with the proper filling of the mold 
cavity. The casting temperature af- 
fects the final quality of the metal in 
many ways, and especially in the 





higher chromium series of steels the 
evil effects of high casting tempera- 
tures are pronounced. 

Even with low casting tempera- 
tures, large grains are found in 
heavy metal sections, caused by 
the slow cooling from _ the _ini- 
tial casting temperature. At pres- 
ent there is no way known by 
which those large grains can be pre- 
vented, and heat treatment exerts but 
little influence upon them. These 
large grains are particularly objection- 
able in castings to be used for pres- 
sure work, as it may be seen that 
any seepage follows the grain bounda- 
ries. The formation of large grains is 
not to be dealt with in the lower 
chromium content steels or in the 
nickel-chromium steels, but even so, 
the casting temperatures should be 
controlled carefully. 


Follows General Practice 


Cleaning of alloy steel castings fol- 
lows to a large extent the usual steel 
foundry practice. The castings, as a 
rule, first sandblasted and the gates 
and ricers are removed by electric 
are cutting. The castings usually are 
heated before cutting off the excess 
metal so as to avoid excesive strains 
set up in the casting adjacent to the 
cut. It is often deemed advisable to 
leave from 4% to 1% inches of neck on 


gate on the casting to be removed in 


the grinding operation. Unless care is 
exercised the great heat of the are 
may overheat the metal locally and 
due to the poor heat conductivity 
cracks may start or the casting be so 
strained that it will crack upon being 
put into service 

Small castings ot the nickel 
chromium and lower chromium series 
of alioys may be sandblasted success 
fully in a sandblast barrel but there 
are dangers involved in attempting to 
clean any of the higher chromium 
steels in any such contrivance. These 
metals are as a rule fairly tender be- 
fore heat treatment and must be 
handled with care throughout the 
cleaning operation. In the grinding 
of the castings a high speed grinde 
with specially prepared wheels result 
in great savings in both labor and 
money. 

Next to correct composition, the 
most important factor in securing 


Fig » Valve Parts Cast from an 18 Pe) Cent Chromium X Per Cent Vickel 
Alloy for Corrosion and High Temperature Resistance 
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best results from alloy steels is proper 
heat treatment. As a rule all castings 
of these metals should be cleaned 
completely, and, whenever necessary, 
welded before heat treating. 

In the 12 and 14 per cent chromium 
steel, if maximum softness is not de- 
sired, it can be annealed or rather 
tempered below the critical tempera- 
ture. In that case it is heated.to from 
1250 to 1300 degrees Fahr. and cooled 
in air, while if maximum softness is 
desired it should be heated to from 
1500 to 1550 degrees Fahr. and cooled 
slowly in the furnace, the tempera- 
ture drop not exceeding 50 degrees 
Fahr. per hour to a point below the 
critical temperature. The 17 to 19 
per cent chromium steel also may be 
softened by heating to 1300 degrees 
Fahr. and cooled in air. Maximum 
softness may be obtained by heating 
to from 1450 to 1500 degrees Fahr. 
and cooling in air or water. The 
water quench gives slightly greater 
ductility. 


Grain Size Diminished 


The higher chromium steels of the 
21 to 23 and 25 to 30 per cent analysis 
should be heated to 1600 degrees Fahr. 
and thoroughly soaked at this 
temperature for at least 12 hours and 
cooled quickly in air or water. The 
water quench is to be preferred as it 
diminishes the grain size. The length 
of time at which these steels are held 
at heat to relieve casting strains and 
to effect complete annealing will be 
considerably longer than with an 
ordinary steel casting. The reason 
for this has been given previously. 

In many cases the austenitic alloy 


Research Group Reviews Literature 


WO main divisions of work to 
be covered by the Alloys of 
Iron Research which was or- 
ganized in 1929 by the Engineering 
foundation, New York, in co-opera- 
tion with the American Institute of 
Mining and Metallurgical Engineers 
and other technical societies, are a 
comprehensive and critical review of 
the world literature on iron and its 
alloys, and the promotion of funda- 
mental research in that field. To as- 
semble, critically review, and corre- 
late the information seattered 
throughout the numerous books and 
periodicals in many languages, a com- 
mittee of ten leading metallurgists 
was appointed. These are: 
Chairman and director, G. B. 
Waterhouse, Massachusetts Institute 
of Technology, Cambridge, Mass.; 
H. W. Gillett, Battelle Memorial in- 
stitute, Columbus, O.; C. K. Burgess, 
bureau of standards, Washington; 
Scott Turner, bureau of mines, Wash- 
ington; R. E. Kennedy, American 
Foundrymen’s association; Bradley 
Stoughton, Lehigh university, Beth- 
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castings are not heat treated, though 
where no great danger to the casting 
is involved they should be heat 
treated. A greater ductility may be 
obtained by heating them slowly to 
1200 degrees Fahr. and then rapidly to 
2100 degrees Fahr., thoroughly soak- 
ing them at this temperature, and 
then quenching in water. This treat- 
ment changes all the martensite 
formed in the slow cool from casting 
temperatures into a desired aus- 
tenitic structure. 

The lower chromium series of steels 
may be hardened by quenching in air, 
oil, or water from a _ temperature 
above the critical range and then 
tempered to the desired hardness, 
much the same as a carbon or low 
alloy steel. However, as the chromium 
increases this property is lost, unless 
the carbon is increased to a propor- 
tionally higher degree. Resistance to 
abrasion may be secured by a high- 
carbon, chromium alloy consisting of 
an iron-chromium-carbide dissolved in 
an iron-chromium matrix. Such an 
alloy is resistant to extremely abra- 
sive conditions but, as can be 
imagined, is extremely difficult to ma- 
chine. The chromium steels, much 
like the carbon steels, have a dis- 
tinctly graduated range of properties 
caused by variations in the carbon or 
chromium content. They have, how- 
ever, a greater diversification of uses 
to which they can successfully be ap- 
plied. 

As is characteristic of all austenitic 
alloys, the nickel-chromium steels 


work-harden readily, and it is really 
the only manner in which they can 
be hardened. 





lehem, Pa.; J. H. Critchett, Union 
Carbide & Carbon research labora- 
tories, Long Island City, N. Y.; 
Jerome Strauss, Vanadium Corp. of 
America, Bridgeville, Pa.; T. H. Wick- 
enden, International Nickel Co., New 
York, and J. A. Mathews, Crucible 
Steel Co. of America, New York. 
Under the direction of Frank T. 
Sisco the editorial staff will review 
approximately 2000 technical and 
scientific journals from various parts 
of the world. For review purposes 
the chemical elements involved in 
iron and steel metallurgy have been 
divided into eight groups which in- 
clude: Special; elements present in 
all iron alloys; common alloying ele- 
ments; alloying elements occasional- 
ly used; miscellaneous heavy ele- 
ments; alkaline earth elements; 
gases, and nonmetallic inclusions. 
Subjects covered will be methods of 
manufacture; constitution; proper- 
ties; thermal treatment, and uses. 
Results of the critical review will 
be published in book form as mono- 
graphs for the teacher and research 


Corrosion is linked inextricably 
with galvanic action and heterogen- 
eity promotes galvanic action. This 
electrolytic action, so often the cause 
of failure of materials exposed to cor- 
rosive conditions, may develop from 
dirt particles introduced in the metal 
by careless molding or melting prac- 
tice. Great care should be exercised 
in preventing dirt inclusions, such as 
silica and alumina in the metal and 
eliminating danger of heterogeneity 
from this source. The absence of, or 
improper heat treatment, is aiso the 
cause of galvanic action. 


Martensitic Structure Resistant 


A hardened chromium steel with a 
martensitic sctructure is much more 
resistant to corrosion than one with 
a thoroughly annealed pearlitic 
structure. The chromium and the 
carbon are all in solution in the fer- 
rite while in the martensitic state, 
and the alloy is therefore more homo- 
geneous. This condition of homo- 
geneity is also important with the 
austenitic steels and the quench from 
high temperatures aids greatly in im- 
proving its corrosion resistance. It 
is, in all cases, of vital importance 
that the steel be heat-treated properly. 

The casting skin, on a casting to be 
submitted to exposure at high temper- 
atures, is far more resistant than a 
machined surface, due to the small 
cracks or tears formed in machining. 
Resistance to corrosion and oxidation 
at high temperatures in a chromium 
steel is believed to be conferred by a 
dense complex coating of an oxide, 
forming on the surface of the metal, 
protecting the metal underneath. 





worker, and as manuals for the 
practical man, the engineer, the steel- 
maker and the user. Attention will 
be directed to probable errors and 
gaps in existing information. As re- 
view of the literature progresses, a 
valuable body of reference material 
will be built up. From that file bibliog- 
raphies covering any or nearly 800 
classifications in ferrous metallurgy 
may be compiled readily. Publication 
of the first monograph will be made 
in 1931. Subsequent volumes will 
follow as rapidly as practicable until 
all of the alloy systems have been 
covered. 

Special assignments to co-operat- 
ing groups have been made as fol- 
lows: Jron-silicon to Bradley Stough- 
ton, Lehigh university; /Jron-molyb- 
denum, tron-tungsten and _ iron-car- 
bon to H. W. Gillett, fattelle Me- 
morial institute; Jron-manganese to 
F. M. Walters Jr., Carnegie Institute 
of Technology, and Pure Iron to 
Louis Jordan, bureau of standards 
Progress is being made on those as- 
signments. 
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Aluminum Improves 


Malleable Cast Iron P 





EGARDLESS of the fact that 

aluminum is being used to a 

considerable extent in the man- 
ufacture of various grades of struc- 
tural and other commercial steels, 
its possible applicability for the mod- 
ern malleable foundry hardly has 
been investigated. So far, the in- 
fluence of aluminum upon the prop- 
erties of black heart malleable has 
been summarized simply as making 
the iron sluggish in pouring. Upon 
investigation the statement is true if 
aluminum is added in large quanti- 
ties as will be shown later. Small 
and definite percentages of aluminum 
seem to be beneficial to the physical 
properties of white iron of standard 
composition which is to be malleabil- 
ized. 


Foundry Knowledge Secured 


As in all phases of metallurgical 
and industrial activities, there was a 
time not so far back when = fairly 
good malleable iron was made with- 
in certain limitations established al- 
most exclusively by the well-known 
rule of thumb methods. The inherit 
ance of experienced foundrymen or 
the apprenticeship served in acquir- 
ing the secrets of the art were re- 
some of the 
foundry routine of 


sponsible for greatest 
achievements in 
today. 

Results of experiments carried out 
by some of the early leading minds of 
the industry also were definite steps 
in the possible developments of new 
methods of manufacture, new appli- 


ances and new compositions. In sum- 
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Fig. 2—Relation Between Strength 
and Elongation in Malleable Cast Iron 
with Varying Percentages of Alumi- 


num 


By John H. Hruska 
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ming up it seems that the possibili- 
ties of improving the mechanical 
properties of black heart malleable 
by aluminum additions were investi- 
gated rather incompletely. With this 
fact in mind, a series of carefully 
planned and thoughtfully executed ex 
periments were carried out—not with 
laboratory precision, but on a larger 
seale under manufacturing conditions. 

The hard iron, to which aluminum 
in varying amounts was added, was 
made in a 25-ton air furnace and one 
800-pound ladleful of molten metal 
was used to pour 11 sets of test bars 
with approximately %-inch diameter 
along a gage length of 2 inches, with 
10 bars for each composition making 
110 bars in all. The aluminum (con- 
taining 92.86 per cent aluminum) in 
the form of shot was thrown on the 
bottom of a 40-pound hand ladle, one 
of which was used for pouring each 
set of bars. 

After finishing all sets and the nec- 
essary cooling, the bars were mal- 
leablized according to the following 
time-temperature cycle: Heating up 
to 1600 degrees Fahr., 19.5 hours; 
soaking period (above 1600 degrees 
Fahr.,) 26.5 hours; cooling period 1600- 
1200 degrees Fahr., 35.5 hours; and 
total cycle, 96.0 hours. The maximum 
temperature was 1710 degrees Fahr., 
and the average cooling rate from 
1600 to 1200 degrees Fahr. was 11.3 








roperties 









degrees per hour. After the thermal 
procedure, the bars were turned to 
0.504 to 0.506 inch in diameter and 
tested for tensile properties and bend- 
ing. The remaining fractured halves 
were analyzed and averages of all the 
results embodied in the accompany- 
ing table. 

Averages of chemical analyses made 
on metal without aluminum additions 
at the beginning and end of the ex- 
periments gave the following results 


Total carbon 2.37 per cent; silicon 
0.86 per cent; manganese 0.30 per 


cent; phosphorus 0.126 per cent, and 
sulphur 0.038 per ¢ent. Aluminum ad 
ditions to the molten hard iron re 
sulted in various phenomena, discern 
ible during pouring and solidification 
of the metal. While up to 0.08 per 
cent aluminum no difference in the 
behavior of the iron in ladle or mold 
was noticeable, increasing percent- 
ages developed first a larger amount 
of slag, which became sluggish until 
about 1.32 per cent aluminum § was 
added. At that concentration also 
the metal commences to show de 
creased fluidity. 


Structures Are Normal 


textures 
seem to show a parallelity 
with the previously char- 
acteristics in pouring. Up to about 
0.10 per cent aluminum the fractures 
appear quite normal. From 0.10 up 
to 1.00 per cent aluminum the frac 
tures first become gray, then dull with 
Cold work 


malleablizing, the 
certain 
described 


After 


irregular crystallization. 





Physical Properties 


Percentage 
of Tensile Elongation 
Aluminum Strength in 2 inches 


(averages) Ib./sq in. per cent 
0.00 50,950 13.5 
0.02 52.600 18.6 
0.04 53,900 21.0 
0.07 53,200 20.2 
0.08 52 480 19.0 
0.15 52,000 17.5 
0.36 16,000 9.7 
0.47 39,750 8.3 
0.91 25,980 45 
1.32 17.880 94 
1.89 13,700 1.2 
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or physical stresses, as in tensile 
tests for instance, change the ap- 
pearance into the so-called slaty struc- 
ture. Thus, the transverse fractures 
of tensile test specimens appear some- 
what radially acicular. 
Microscopically the influence of alu- 
minum upon the various constituents 
may be noted at concentrations ex- 
eeding 0.10 per cent aluminum. Ex- 
cess of aluminum seems to change the 
ordinarily round globules of graphite 
into irregular more flaky shapes re- 
embling the flakes of graphitic car- 
bon in gray iron. Corresponding to 


these conditions a rapid decrease in 
all physical properties does occur. 

Especially is this true for the 
elongation and reduction in area, 
which approach practically a_ nil 
value at concentrations exceeding 1.00c 
per cent aluminum. Experimental 
heat treatment of any imaginable 
combination, conducted with bars 
containing more than 0.5 per cent 
aluminum did not restore any of the 
physical properties of normal black 
heart malleable. On the contrary, the 
most surprising influence of alumin- 
um was determined for concentra- 


Investigate Binding 


ELATIVE binding strengths of 
various fatty oils and their re- 
lation to linseed oil in this re- 

pect was the primary purpose of this 
investigation. As a secondary con- 
sideration, a comparison of binding 
trengths and iodine values was made 
to show that an analysis of a core oil 
does not predict its value as a binder. 

Linseed oil has long been recog- 
ized as a good binder for sand cores. 
The baked cores made from this oil 
have good strength, satisfactory 
porosity and possess other valuable 
attributes. It was hoped that the 
study might reveal other oils of cor- 
respondingly high binding strength. 


Standardizes Procedure 


To obtain strictly comparable re- 
ults, it was necessary to standardize 
m core sand used, baking time and 
temperature, method of ramming 
cores and sand-binder ratio. Keeping 
these as constant as possible and 
varying only the kind of oil used, a 
definite comparison of resulting core 
trengths would be possible. 

The sand employed was a high 
rade washed Ottawa sand, practical- 
vy free from clay. Such a sand was 
chosen because of its uniformity and 
freedom from organic matter and 
‘ther impurities. Well-mixed sand 
from the same barrel was used. 

The cores were baked for 2 hours 
it 400 degrees Fahr. in a gas oven. 
The oven was indirectly heated and 
revious examination had shown that 
eating was uniform on the shelf 
ipon which the cores were baked. 
The ratio of sand to oil was 50 to 1. 

Hand ramming offers the only 
ikelihood of appreciable error in 
All cores were rammed 
‘vy one person and every operation 
was duplicated as closely as was 
1umanly possible. A check was made 
for uniformity of ramming by weigh- 
ng the baked cores and these were 
found to vary not more than 10 
crams. Considering the varying 


these tests. 
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By L. Wilson Greene 


amounts of oxygen absorbed during 
baking by the different oils, the small 
weights differences indicated that 
the method of ramming was suffi- 
ciently uniform for the comparison. 
The closely agreeing strength tests 
of the three cores made from each oil 
also attested to this. A hardwood 





. 
Core Oil Tests 

Transverse 

Strength Iodine 
Oil Pounds Value 
Raw Linseed 47.12 186.0 
No. 3 Castor . 38.63 85.7 
Soya Bean 37.00 130.0 
Chinawood (Tung) 47.50 157.5 
Cottonseed 31.00 109.5 
Mustardseed . 33.25 110.5 
Blown Rapeseed 17.30 63.0 
Refined Menhaden 38.00 156.0 
Blown Menhaden 33.88 102.0 
Sperm 22.75 85.5 
Herring ‘ 23.00 132.8 
Cod 31.40 151.0 











core box was used and the cores were 
baked on a steel plate. 

Cores used for the tests were 12 
inches long by 1-inch square. In the 
strength test the baked core was sup- 
ported on two %-inch steel rounds 
10 inches apart, the latter being held 
in place by two uprights. A hook, 
also made from a *%-inch steel round, 
was placed over the central part of 
the core and a bucket suspended 
therefrom. Small lead shot were 
run into the bucket at a uniform 
rate until the core broke; the com- 
bined weight of shot, bucket and 
hook being taken as the load re- 
quired for breaking. This was record- 
ed as the transverse strength. 

In the accompanying table the 
strengths represent the average of 
three cores, all rammed and baked 
at the same time. The strength 
tests were made after the cores had 
stood overnight. Average iodine 


tions not exceeding 0.05 per cent. 
It has been observed repeatedly 
that a small addition, for example, 
from 0.01 to 0.05 per cent aluminum, 
had a marked effect especially upon 
the elongation and reduction of area, 
regardless of a well defined, but 
rather insignificant increase of the 
tensile strength. To prove that tend- 
ency definitely, experiments were re- 
peated on other air furnaces as well 
as with hard iron made by the du- 
plexing of cupola metal in the electric 
furnace. In all instances, influence of 
aluminum additions was noted. 


roperties 


values of each oil under considera- 
tion also are given. 

From the experimental data an at- 
tempt was made to correlate the 
strength and iodine values by divid- 
ing the former by the latter. It will 
be obvious that nothing approaching 
a constant could be obtained in this 
way. 

One interesting feature of the cal- 
culations was the relation between 
linseed oil with a high iodine value 
and castor oil whose iodine value is 
comparatively low. The figure ob- 
tained for linseed was 0.2533 and for 
castor 0.4507. The remaining ratios 
varied from 0.1732 for herring oil 
to 0.3311 for blown menhaden. All 
of the seed oils gave calculated ratios 
higher than that of linseed oil while 
the fish oils, except blown menhaden 
and sperm, had lower ratios. Sperm 
oil is, of course not a true fatty oil 
but a liquid wax and the high vis- 
cosity of blown menhaden probably 
explains its lower strength result. 


Confirm Other Observations 


The above observations concern- 
ing the relation of transverse 
strength to iodine value bear out the 
conclusion of Prof. H. L. Campbell in 
Transactions A. F. A. 1925, that, “It 
is impossible to establish the value 
of any oil as a core binder on the 
basis of any chemical of physical 
property of the oil.’’ 

From an examination of the table 
here given, it will be noted that 
chinawood oil gives a strength just 
a little higher than that of linseed. 
However, the most interesting de- 
velopment of this investigation is 
that castor oil gives such a compara- 
tively high strength. This is most 
unexpected since the oil is classed as 
nondrying. The only explanation that 
can be offered at this time is that 
baking evidently polymerizes castor 
oil, resulting in each grain of sand in 
the core becoming covered with a 
tenscious gummy film. 










Bearing Properties 
Affected by Fariations in Composition 


By Clair Upthegrove 

















































EARING metals may be classed secondary SnSb is formed along with 
conveniently according to the ie - _ the primary CuSn, the delta solid 
principal base constituent, as Constituents \ ary solution and copper-tin eutectic. Per- 
tin base, lead base, copper or copper- haps this explains why some users of 
tin base, zinc base and aluminum IPPERENCES in antimony babbitt metal have found it more 
and magnesium base. The oilless or and tin contents in tin- satisfactory to maintain their compo- 
oil carrying bearing metal must be buse babbitts cause variations sition as 85 per cent tin, 7.5 per cent 
added to these classes. Practically all in the structure of that metal, antimony and 7.5 per cent copper, 
classes with the exception of the lead which is used for connecting- thus insuring themselves of a con- 
base, are found in the automobile to rod and shaft bearings in auto- stant type of structure as well as a 
some degree. The tin and copper-tin motive engines The effect of slightly harder metal. 
base alloys constitute the greater casting and mold temperatures The effect of casting and mold tem- 
part of the regularly used bearing and rate of cooling also ezert peratures has been considered by a 
metals, the others representing only considerable influence on the number of investigators. Rate of 
occasional or highly specialized uses. structure of that bearing metal. cooling affects the sizes of the cubes 
Bronzes are used more widely of SnSb and may, if sufficiently rapid, 
Limits Lead Content in the automotive industry than suppress the crystallization of that 
Tin-base babbitt metal is used are babbitts The selection of constituent. According to Ellis and 
where comparatively high duty serv- a bronze for worm gears and Karelitz that is more marked in al- 
ice is demanded, that is for main the effect of various constit- loys near the composition indicated 
and rod bearings, although in the uents on the properties also are by the boundary BDF. If the normal 
airplane engine its position appears discussed in this article, which crystallization of the SnSb cubes is 
to be threatened by the copper-lead ts an abstract of a paper pre- desired, it appears necessary that the 
alloy. Fairly wide variations are sented at the Detroit meeting of composition be moved away from 
found in the babbitt metals used and the American Society for Test- that boundary. If rates of cooling 
recommended. Lead-base babbitt met- ing Materials The author is are always such as to bring about 
al offers an equally serviceable metal connected with the department the suppression of the crystalliza- 
at a much lower cost for many pur- of chemical engineering, Uni- tion of the SnSb cubes, the possibility 
poses but finds no use in the auto- versity of Michigan, Ann Arbor, of the two types of structure disap- 
mobile Lead is also limited in the Mich. pears. If on the other hand the rates 
tin base alloy to 0.35 per cent. This of cooling are not such as to insure 
suppression of the SnSb cubes, or if 

















limitation is not due to any detri- 
mental effect at atmospheric temper- 






a structure with SnSb cubes is de- 
sired, it would appear that the pres- 







ature, but to the fact that at tem Antimony 6 to 1.5 
peratures appreciably above atmo- Lead, maximum 0.35 ent limits for the S. A. E. No. 11 
lron 0.08 alloy might well be modified to in- 






spheric, the effect of the lead is to 







Arsen 0.10 ‘ 
soften the metal Bismuth 0.08 sure one type of structure. 
I‘ailures in babbitt metal  bear- Zine and aluminum none 


Copper Content Increased 






ings are usually the result of a num 





In view of the recent work of 


























ber of causes, such as flexing, pound 
lng, softening or lack of proper lu- O. W. Ellis and G. B. Karelitz, The work of Ellis and Karelitz 
brieation. All of these may be con- Transactions, American Society Me- also is interesting in view of the feel- 
sidered as factors external to the chanical Engineers, 1928, it may be ing of some individuals that the cop- 
babbitt metal. but the nature of the interesting to see what effect the per per content might profitably be in- 
hearing metal must influence the re missible variations in composition as creased at the expense of the tin. In- 
sponse to the above factors. Factors given in the specification may have creased antimony content is ordinari- 
hich greatly affect the character on that alloy. In a study of the tin- ly associated with increased hardness 
isties of the metal are: composition; base babbitt metals, a diagram show- Similarly, increased copper content 
pouring or casting temperature; and ing the structural composition for the means increased hardness and better 
mold temperatures. To these must high-tin, low-antimony and _low- distribution of the SnSb cubes. The 
be added the method of manufacture copper alloys is shown in the accom previously mentioned authors find 
or casting and the nature of the panying illustration. An examina- that the hardening effect of increased 
backing. tion of the diagram shows that the antimony is not appreciable after the 
Society of Automotive Engineers limits selected are such that two dis- limit for the precipitation of the 
specification No. 11 for babbitt metal tinct structural types are possible for SnSb cubes has been reached. Con- 
recommended for connecting-rod and metal compositions which conform to versely, the effect of the copper be- 
shaft bearings which are subjected to the chemical requirements. If the comes more marked with antimony 
high pressure, has the following antimony or the antimony = and contents greater than the percentage 
composition: tin contents are both on_ the at which the SnSb cubes make their 
Per cent low side, then no secondary SnSb appearance. However, the rise in 
Tin, minimum 86 is formed. If the antimony con- hardness with increasing copper con- 
5 to 6.5 tent is on the high side then the tent is found to be less marked with 





Copper 
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increasing temperatures. Increasing 
temperatures bring about a rapid 
falling off in hardness of practically 
all babbitt metals, but this appears to 
be more marked with the higher cop- 
per contents. The increased copper 
content also may affect the structure 
in a way other than from the appear- 
ance of the primary CuSn. Higher 
copper content apparently favors the 
growth of larger SnSb cubes. If the 
copper content is increased to 16 per 
cent, it is not evident how the bear- 
ing properties would compare with 
those of the lower copper content, ex- 
cept to expect that brittleness would 
be increased. 

Centrifugally and die-cast bearings 
offer two variations from the produc- 
tion standpoint. In both, metal tem- 
peratures and mold temperatures 
have to be taken into consideration. 
In centrifugal casting the speed of 
rotation enters as an additional fac- 
tor. Both appear to be satisfactory. 


Bronzes Have Wider Range 


Bronzes find a much wider range 
of service in the motor driven 
vehicles than do the babbitt metals. 
Those commonly used show two con- 
stituents as cast, the alpha solid solu- 
tion and the eutectoid of alpha plus 
delta. Where lead is added, it is 
found free as a third constituent. 
Increased percentages of tin result in 
a higher percentage of eutectoid and 
consequently a harder metal. Lead 
additions tend to increase the plasti- 
city of the metal and as the bearing 
wears that element probably in- 
creases the amount of oil retained. 
Rates of cooling materially affect the 
structural characteristics of the 
bronzes. If chill cast, the eutectoid re- 
mains more finely dispersed than if 
cast in sand. On the other hand, if 
the rates of cooling were made ex- 
ceedingly slow the hard eutectoid 
constituent would disappear entirely 
and a metal completely unsuited for 
bearing purposes would result. 

Perhaps the most interesting appli- 
cation of the bronze as a bearing 
metal is in the worm gear. The 
chemical composition and the physi- 
eal characteristics of the worm and 
the worm wheel must be such that 
the coefficient of friction is a mini- 
mum, also such that the minimum 
amount of wear takes place. The 
worm gear must resist high bending 
and compressive stresses. Ordinary 
bronzes, phosphor bronzes, aluminum 
bronzes and nickel-tin bronzes have 





been used for this purpose. Alumi- 
num bronze, though capable of stand- 
ing up under much greater loads 
than ordinary bronze, has not proved 
successful. The failure of aluminum 
bronze may be attributed to the fact 
that it does not compare favorably 
with the other bronzes as a bearing 
metal, being too hard, non-yielding 
and without sufficient difference be- 
tweeen its soft and hard constituents. 
Experience has narrowed the com- 
position range so that worm gears 
now produced generally fall within 

the following limits: 
Per cent 


Tin . 9to 13.0 
Lead : . Oto 2.0 
Zine : .. Oto 2.0 
Phosphorus . Oto 1.0 
Nickel . . Oto 4.0 
CREEL cocscissenessitensnewiiniiaeuiia remainder 


As cast these alloys will all show 
the alpha plus delta eutectoid in a 
matrix of the alpha solid solution. 
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Structural Characteristics of the Tin 
Rich Alloys of the Tin-Antimony-Cop- 
per System 


While the maximum strength of the 
bronzes is not reached below a tin 
content of 19 or 21 per cent, the 
amount of tin is limited by increas- 
ing brittleness. Therefore the com- 
position at which the maximum hard- 
ening and strengthening effect may 
be attained without undue brittleness 
may be taken as 13 per cent tin. 
Phosphorus additions contribute in 
two ways to the bronze, first as a de- 
oxidizer and second as a hardener, 
copper phosphide being precipitated 
with the alpha-delta eutectoid. Both 
Rowe, Journal, Institute Metals, vol- 
36 and Comstock, in his discussion of 
the paper, believe that phosphorus 
should be added only as a deoxidizer 
and that hardening effects should be 
dependent upon the tin content. Lead 
additions do not appear desirable in 
that its effect is always to lower the 
load-carrying capacity. As the prim- 





Yield 

Tin Nickel, point, pound 
per cent per cent per sq. in. 

10 0 24,900 
10 1 32,700 
10 1 31,000 
10 2 31,000 
10 3 31,600 





Effect of Nickel on Tin Bronze 


Tensile Elongation teduction 

strength, pound in 2 in., of area, 

per sq. in, per cent per cent 
37,500 5.7 5.2 
39,100 3.2 2.2 
44,200 7.0 8.3 
47,200 7.2 8.0 
48,300 7.7 8.3 








Tur Founpry—January 1, 1931 


ary object of the addition of zinc is 
to improve the casting qualities, 
nothing is gained by the addition of 
zinc to a phosphor bronze. 

The addition of nickel to the tin 
bronze has according to Comstock and 
Corse, in a discussion of the same 
paper produced beneficial effects. 
Corse presents in the accompanying 
table the results of five sets of bars 
of chilled gear bronze to show that 
nickel additions materially increase 
the strength and yield point without 
destroying the ductility. 

It will be observed that the yield 
point remains practically constant 
after the addition of 1 per cent of 
nickel while the strength continues 
to increase with further additions of 
nickel. Comstock believes that when 
nickel is substituted for copper in a 
bronze the most distinctive effect is 
on the yield point, but when nickel 
is substituted for tin that a general 
improvement in the mechanical prop- 
erties results. Nickel additions of 1 
to 3 per cent will have an appreciable 
effect on the micro-constituents and 
as a consequence affect the hard- 
ness. This has been confirmed in the 
laboratories of the chemical engi- 
neering department of the University 
of Michigan, where considerable 
work has been done on the effect of 
nickel additions on the hardness of 
the microconstituents of the tin 
bronzes. 


Nickel Is Used 


While the opinion of Comstock 
and Corse appears to be favorable to 
the use of the nickel in the tin 
bronze, counter views have been ex- 
pressed by some users of this alloy. 
Service conditions are believed. to 
have indicated that the presence of 
the nickel acts to increase the fric- 
tion between the worm and the wheel 
in the inadequately lubricated condl- 
tion. It is with considerable hesita- 
tion that a possible explanation for 
this effect is suggested. One of the 
desirable properties of a_ bearing 
metal is that it must wet readily with 
oils. In this case, if the actual effect 
of the nickel is to increase the fric- 
tion in the inadequately lubricated 
condition, which may be assumed to 
be the moment of starting, then it 
would appear that nickel, while im- 
proving the mechanical properties, 
might also have the effect of lower- 
ing the degree to which the metal is 
wet by the oil. This in turn results 
in a lowering of the tendency to re- 
tain the oil film over the metal sur- 
face, a condition which favors in- 
creased friction at the time of start- 
ing. 

It is believed that oil carrying 
metals will for some time be limited 
to light duty and in places where the 
maintaining of lubrication is more 
difficult. As a consequence the bear- 
ing metal qualities may be subordin- 
ated to the qualities favoring the 
maintenance of adequate lubrication. 

The light-metal-base alloys, while 












apparently conforming in certain 
ways to the requirements of bearing 
metals, are limited in their applica- 
tion. Pistons of aluminum and mag- 
nesium-base alloys represent one type 
of bearing. The use of unbushed 


Centering 


T ONE time it was the almost 
universal custom to center the 
ingot mold core in the base, 

then close the cheek and afterward 
insert a steel bar in the top of the 
core barrel. This bar was employed 


to move the barrel sufficiently to 
center it at the top. In more recent 
years several methods have been in- 
troduced to fasten the core barrel 
to the base and thus eliminate push- 
ing the core to the center of the 
mold. In one prominent Chicago 
plant the barrel is bolted to the drag 
A collapsible barrel is used which can 
be pushed out with a special device 
leaves the barrel in condition 
to be rammed again. It is not sepa- 
rated from the base. The mold pat- 
tern is mounted on a base which cor 
responds to the bottom. The pins on 
the base, match pin holes in the flask. 


which 


The core-box is provided with lugs 
drilled to match the pins on the 
drag. Core-boxes and patterns are 


fabricated from cast iron. 


Cast in Four Sections 
The corebox is cast in four sec 
tions, machined and bolted together 


and drawn off after the core has been 
rammed. Joints of flask and core- 
box are kept clean. A small amount 


of sand or dirt will throw the core 
out of center. During the drying 
period the mold is closed over the 


core with a 4-inch spreader between 
the bottom and cheek. Both are dried 
together. On the casting floor the 
cheek is lifted enough to remove the 
spreaders. Then the cheek is lowered 
and clamped in place and the mold is 
ready to pour. 

The core barrel is made in two sec- 
tions split diagonally, with one half 
containing the neck lifting section, 
also the foot to bolt it to the bottom. 
The other half is a floating section 
held to the first part by straight 
bolts. When pressure is put on the 
main half during extraction, the 
floating half gives a little, and allows 
the mold casting to be lifted from the 
barrel. This method involves a lot 
of construction of expensive rigging 
but where a company is making 
molds for its own use it would pay. 
In a jobbing ingot mold foundry this 
method is not practical on account 
of the wide diversity of patterns and 
the come and go habits of customers. 
jolt 
both 


plant a 
ram 


southern steel 


employed to 


In a 
machine is 


core and cheek together. It is claimed 
that the 


method is economical for 
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aluminum and magnesium alloy 
pistons also represents a _ practical 
application of bearing qualities. 
Magnesium-base alloys apparently 
show better bearing qualities if cop- 
per is present. 


the number of molds—30 or 40— 
made per day. The barrel is keyed 
to the base by a big wedge. The base 
is a little different from the ordinary 
bottom. It has a deep flange project- 
ing on the under side which enables 
the attendant to drive the wedge and 


still keep the wedge free from the 
jarr machine table. 

The wood pattern makes cheek 
and core at same time. It is split 
diagonally and thus may be drawn 
off the core when the cheek is re- 
moved. The pattern is hinged and 
may be opened just a little. The 
various features of this process are 
patented. The barrel is loosened 


from the bottom after the casting is 
poured. It is of the collapsible type 
which collapses when the crane pulls 
up on the barrel. It must be wedged 
to the bottom to be used again. Bot- 
toms and flasks are all machined to 
a jig and are interchangeable. 

At a certain plant a large jolt ma- 
chine originally designed for another 
purpose, has been adapted for mak- 
ing ingot molds. The core barrel is 
bolted to the bottom and mold and 
core are rammed together to the 
number of 12 to 15 per day. Further 
detail is of no interest since the in- 
stallation probably never will be du- 
plicated. 


Keyed to Bottom 


At a prominent eastern steel plant 
the barrel is keyed to the bottom and 
mold and core are rammed together. 
They must come central when as- 
sembled the same as any three-piece 
job. The barrel here is soli, that is, 
it is in one piece. The bottom of the 
barrel carries a slot to engage a key 
that has an eye in it to wedge to the 
bottom. These wedges are removed 
after the molds are cast. After the 
molds are cool the barrels are pushed 
out or bumped out. 

Some plants employ both methods. 
In the first, where the core is pulled 
over by hand, it is possible to get 
along with a smaller amount of 
equipment than the other way. In 
the second method where the core 
barrel is bolted to the bottom and 
where a combination pattern is em- 
ployed to make core and cheek at the 
same time, every bit of equipment 
must be jigged to match. Comparing 
the solid and collapsible barrels the 
collapsible is the better. It is fast- 
ened to the bottom and can be ex- 
tracted without bumping the barrel. 

A large midwest mold maker uses 











Aluminum alloys of the type of 
S. A. E. No. 34 are used for camshaft 
bearings and valve tappet guides. A 
suggested use for the aluminum-base 


alloy is as a bearing for nitrided 
steel. 






ngot Mold Cores 


base on the foot of 
This forms the bot- 
tom of the mold at the same time 
the core is rammed. This feature is 
known as a sand flange and reliance 
is placed on the large bearing surface 
to hold the core central. 

The core barrel when 
set in a master bottom and the box 
is hinged, jigged, etc Patterns 
are jigged, so everything must match. 
Patented collapsible barrels are used 
at this plant. 

At a prominent 
Pittsburgh district barrel is not 
fastened to the The 
rammed with the barrel setting in a 
master base identical to the bottom 
of the mold. This makes the center- 
ing of core an easy matter. 


an extra large 
the core barrel. 


rammed is 


also 


steel plant in the 
the 


base core is 


Cost Men Hear Grover 

Albert E. Grover, 
National Mac‘ine Tool Builders’ as- 
sociation, Cincinnati, addressed the 
New York chapter, National Associa 
tion of Cost Accountants at its reg- 
ular monthly meeting held Dec. 9 
at the Builders’ club, New York, on 
how the machine tool building indus- 
try has benefited from uniform cost 
accounting. Mr. Grover described 
the manner in which a uniform cost 
system introduced and outlined 
the results. He introduced his sub- 
ject with a discussion of standard 
costs, the use of uniform cost meth- 
ods and system installations. The 
speaker also commented on the spe- 
cial service an association may ren- 
der its members through the prepa- 
ration and introduction of a cost 
system thoroughly adapted to the 
particular needs of the industry it 
represents. 


cost consultant, 


was 


Tool Makers Merge 

Ray Machine Co., 5403 West Lake 
street, Chicago, manufacturers of 
electric screw driving, nut setting 
and tapping machines, has _ been 
merged with the R. G. Haskins Co., 
4630 West Fulton street, Chicago. 
The latter company will continue to 
manufacture those appliances former- 


ly made by the Ray company. W. H. 
Ray will be associated with the 
Haskins Co. 

Modern Pouring Device Co., Port 


Washington, Wis., has changed its 
name to Modern Equipment Co. 
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Liquid Metal Is 


P essure-cast 


into Steel Dies 


ATERIALS other than sand 
first were used for molds in 
which to cast metals in the 
dim and distant past. Discoveries 
and the excavation work by antiqua- 
rians have brought forth stone and pot- 
tery molds in which castings were 
made as early as 1000 or 2000 B.C, 
However, it appears that it was not 
until early in the fifteenth century 
that the use of metal molds was in- 
stituted. This step is attributed to 
the rapid progress which had been 
made in type founding methods. 
Excellent results obtained with 
metal molds led to further develop- 
ments in their use and at present that 
type of mold is used in five different 
processes of producing castings. These 
include permanent mold_ casting; 
slush casting; centrifugal casting; 
the Cothias system, and die casting. 
While these processes are similar in 
that all use a metallic mold, it may 
be well to point out the essential dif- 
ferences in the various methods. 


Thin Shell Remains 


In permanent mold casting a close- 
grained gray iron mold is used and 
the metal is poured by gravity. This 
process is employed in the production 
of pistons, kitchen utensils, etc., cast 
in aluminum alloys; gray iron cast 
ings; brass and bronze bearings, alu- 
minum bronze castings, etc. Molds 
for slush casting generally are made 
of brass or bronze and the alloys em- 
ployed are zinc-base or white metal. 
The molds are open at the top and 
the molten metal is poured into that 
opening. The metal is allowed to re 
main in the mold for a certain period 
until a thin shell of metal next to the 
mold surface has solidified. Then the 
mold is inverted, and the still liquid 
metal in the interior is returned to 
the melting pot. 

Molds for centrifugal casting gen- 
erally are made of alloy steel. They 
are placed in suitable machines with 
driving mechanisms which cause the 
mold to rotate in a horizontal or a 
vertical plane. The centrifugal force 
exerted by rotation of the mold 
throws and holds the metal to the 
wall of the mold until it solidifies. 
This method of casting is used for 
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production of hol- 
low cast iron 
pipe; hollow 
brass and bronze 
bushings, bronze 


gear blanks, and Fig. 1—This Simple 


gray iron piston 

ring pots. The 

Cothias process employs a cast iron 
mold in two parts corresponding to 
the cope and drag of a sand mold. 
The cope or top mold contains the 
cores which usually are steel, and the 
drag or bottom mold conforms in 
shape to the desired outside shape of 
the casting. Just enough metal to 
make the casting is poured into the 
lower half and then the upper half is 
forced down mechanically into the 
lower half similar to a stamping 
press. This action forces the liquid 
metal into all corners of the two parts 
forming the mold. 
been used for production of automo- 
tive castings in England. 

Die casting is distinguished from 
the previous processes in that pres- 
sure is used to force the molten al- 
loy into the metal mold or die. The 
dies usually are made of chromium- 
vanadium steel or other special alloy 
steels called die steels. Pressure to 
force the alloy into the die is sup- 
plied either by a piston or by com- 
pressed air. Alloys used for die cast- 
ing usually are tin-rich, zine-rich and 
aluminum-rich. Higher melting point 
brasses and bronzes may be die cast 
but the erosive effect of these alloys 
on steel dies has been so detrimental 
as to preclude commercial use. How- 
ever, recent reports indicate that 
brass die casting is being performed 
successfully. 


This process has 


Type Cast in Metal Molds 


Probably one of the first machines 
devised to employ the principles of 
die casting was that invented by. 
Bruce in 1838. This machine was de 
veloped for casting or founding metal 
type for the printing industry. In 
1855 Mergenthaler perfected his lino- 
type machine which employs recog- 
nized principles of die casting. One 
of the first machines of that type to 
be used for other than the casting of 
type was that patented by C. and 


Machine Will Turn Out 5000 Lead 
Washers a Day 


B. H. Dusenbury in 1877 This ma 
chine was developed for the express 
purpose of making babbitted _ bear- 
ings. The machine contained a cast 
iron cylinder and piston which were 
immersed in the molten metal. Pres- 
sure on a lever caused the piston to 
act and force the molten metal into 
the bearing. 


Three Features Essential 


Further application of this prin 
ciple appears to have laid dormant 
until about 30 years ago, or to be 
exact in 1902 when Underwood de- 
veloped a machine for producing die 
castings. In 1907 Doehler perfected 
his piston type machine and in 1910 
developed the application of com- 
pressed air for forcing molten metal 
into the die. The essential features 
of the process are a metallic mold or 
die capable of withstanding erosive 
action of the molten metal or alloys 
as well as sudden’ temperature 
changes; an apparatus or machine 
which will deliver the molten alloy 
into the mold or die under sufficient 
pressure to fill every impression in 
the mold and give a perfect casting, 
and an alloy of suitable composition 
for the work. 

Die casting essentially is a process 
for quantity production and usually is 
not applicable to work in which less 
than 5000 castings are desired. This 
is due to the heavy expense of die 
preparation which must be distrib- 
uted over the resultant product. Con- 
sequently, the greater the number of 
pieces that can be produced from a 
die, the lower is the die cost per 
piece. This may be seen easily when 
it is pointed out that die costs run 
from $400 to $1200 and in some in- 
stances up to $3000. Although die 
castings require little or no machin- 
ing, it is apparent that on a commer- 
cial basis, the ultimate cost of any die 
casting must be equal to or less than 











Fig. 2 in {rrangement 


the Die 


Ingenious 


the cost of a sand casting plus the 


added cost of machining 


The principal advantages claimed 
for die castings are that they are ac- 
curate and uniform. Machining costs 
either are eliminated or reduced 
greatly. The process of die casting is 


the usually is 


the 


output 
functions of 


continuous and 
rapid. One of main 
die casting is to save machining costs, 
not important, 
are not made. 
were en- 


and where these are 
die castings ordinarily 

While 
gaged in 


the 


firms 
industry in 


only a few 
the die 


days, 


casting 


early remarkable progress 


has been made and today over 60 
firms are a part of that industry. The 
field of from a few 


types of 


has enlarged 
and zinc-base alloy 
almost 


work 
tin, 


castings to an 


lead 
infinite variety 


of these alloys and aluminum-base 
alloys used in a large number of in- 


automotive, 
phonograph, 


including the 
camera, piano, 
electrical, radio, ete. 


dustries 


player 


Die Making Important 


As in other type of foundry, 


casting 
straight-line flow 


any 
arranged so 
from the raw 
the finished product is 
maintained. While hard and 
fast rule, most die casting plants are 
in two or buildings. The 
die casting department usual- 
the upper with 
floors of the building 
treating furnaces 
and finishing 


die plants are 
that a 
material to 


not a 


three-story 
proper 
ly is located in story 
the remaining 
containing the heat 
for dies, the machining 
departments, polishing and plating de- 
for applying nickel or 
finishes, shipping depart- 


partments 
chromium 


ment, engineering department, etc 
Die making is one of the most im- 


portant phases of the die casting proc- 
often requiring many men and a 
variety of machines as shown in Fig. 


ess, 


5. The department illustrated is 
equipped with various types of ma- 
chine tools capable of the finest ad- 
























Close 


Le vers and Toggle § Ope n and 


and Eject the Casting 


tools is 
that 
die 


Necessity for such 


when it is 


justment. 
understood 
the various 
must fit with 
The finishing 
usually are carried out 
insure 


realized 

composing the 
accuracy 
the 
magni 


parts 
the 


operations on 


utmost 
dies 
under 
the 
Such 


highest 
Sur- 


fying glasses to 
perfection of the surfaces. 


faces are required because the molten 


metal injected into the die at pres 
sures ranging from 250 to 450 pounds 
per square inch will retain even the 
slightest imperfection Loose fits 
may allow metal to creep into the 
joints and cause difficulty in remoy 


ing the castings. 

Another 
work IS 
die 


for finish on 


rigid 


reason close 
the 


casting 


specification 
For 
ord- 


die 


which must meet 


States 


the 
example, the United army 
die castings in- 


maximum 


nance specification for 
clude data on the allowable 


weight of individual castings, mini- 
mum wall thickness, minimum size of 
cast holes, maximum number of ex- 





Dis 


Fig. 3—Zinc-base 


Castings 






Are 


ternal threads per inch, and the draft 
on cores and side walls of the cast- 
ings. 

Fig. 3 
used by 


shows a battery of machines 
one manufacturer to produce 
zinc-base die castings. The machines 
type, that is to say, 
is being filled is above 


are the vertical 


the die when it 


the injector nozzle, and the metal is 
forced upward into the die. The 
metal pots are gray iron and heated 


burners 
sometimes fifth 
which plays on the surface of the mol 


by four gas burners. These 


assisted by a 


are 


ten metal. The die is attached to a 
frame which is hinged at one end of 
the heavy cast iron plate forming the 
top of the melting furnace. This 


hinged arrangement permits swinging 
from the vertical 
the horizontal 


the die in an are 


or pouring position to 
position, 

containing the 
weights 


or opening 

The frame 
counterbalanced by 
to it by ropes passing over pulleys. Two 


die is 


attached 


men operate each machine for while 
the die is counterbalanced, much ef- 
fort is exerted in swinging the die 


from one position to the other. Also it 
would require considerable time for 
one man to perform the various opera 
tions of unlocking the die, opening it, 
backing out the cores, and ejecting the 
castings. As usually arranged in this 
type of vertical machine, the drag part 
of the die is uppermost when poured 


The cope containing the gate which 
makes contact with the’ injecting 
nozzle, forms the bottom of the die 


Gives Operating Cycle 


In operating one of these machines, 
the cycle is as follows, assuming that 
the horizon 
open. If the 


moving 


die are in 
the die 


the frame and 
tal with 


drag is 


position 


composed of several 


parts or contains cores, the various 
levers controlling these parts are 
moved until the parts are in the 
proper position for receiving the mol 
ten metal Then the drag is forced 


tightly against the cope by a long lever 


and locked into position by bars 





ole eee & t* 





Made in These Hand-operated, 
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Vertical 





wedged into slots in pins which pro- 
ject through the drag. When all is se- 
cure, the frame and die are swung 
into the vertical position which causes 
the gate in the cope to fit snugly 
against an opening in the heavy plate 
which forms a partial cover over the 
melting pot 

One of the operators opens the air 
valve to an air piston controlling the 
injecting nozzle. As the air is admit- 
ted, the nozzle full of molten metal 
is raised above the surface of the 
metal in the pot and seated against 
the gate in the die by action of 
an arm connected to piston 
which is above and at the back of the 
machine. When the full force of the 
piston is exerted, the end of the arm 
which fits into a sleeve in the nozzle is 
forced into the nozzle and creates the 
necessary to drive the mol- 
ten metal from the nozzle into the die 


the 
the air 


pressure 


Castings Are Inspected 


the metal sets almost at the 
instant it strikes the die surface, the 
air valve is released after a few mom- 
This permits the arm to with- 
and bring the nozzle below the 
the metal in the pot. The 
die swung into the 
horizontal position and the die un- 
locked by removing the bars in the 
slotted pins. The drag part of the die 
is separated from the cope through 
the action of the long lever which pre- 
viously used to bring the two 
parts together. The moving parts of 
the drag and the cores are backed 
away from the casting which is re- 
moved by one of the operators. The 
operator breaks off the gate and part 
of the flash at the joint and inspects 
the casting for obvious flaws. Defec- 
tive castings are returned to the melt- 
ing pot and the good ones are trans- 
ported to the trimming and finishing 
department. 

A slightly different type of machine 
is used by some to produce die cast- 
from aluminum-base _ alloys. 


Since 


ents. 
draw 
surface of 


frame and are 


was 


ings 


oe 


spe Machines. 
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Fig. 4—Aluminum-base Alloys 
These machines may be considered as 
vertical in type, but they differ in 
operation from the zinc-base machines 
The metal pot in the 
aluminum-base placed 
above the pot and the metal is ejected 
down into the die. The dies are 
mounted on a flat table which is 
and forth through the 
action of a rack and pinion. The ma- 
chines operate under approximately 
250 pounds per square inch air pres- 
sure and are equipped with small alloy 
iron metal pots, which are heat- 
ed with Since aluminum-base 
alloys have a much higher melting 
point than the zinc-base and tin-base 
alloys, it is not feasible to melt the 
metal in the pots in the die casting 
machines. One type of furnace which 
is shown in 
iron 


in several ways. 
machines is 


moved back 


cast 


gas. 


is used for that 
Fig. 4. The pots are alloy cast 
and have capacities from 250 to 
pounds. The pots may be arranged be 
hind the die machines. 
Horizontal machines 


purpose 


“iv 


casting 


die casting 


Splash Guards between Machines Protect the Operators 


Are 


Melted in Separate Furnaces 


for aluminum base alloys, 
similar to that 
These machines have 
taining about 150 
metal and operate 
sure of approximately 
square inch. These 
designed either 
automatic operation. 
shown in Fig. 2 is 
operation. As 
ment of the 
the die, and 
whole die to 
accomplished through an 
arranged and 
which are driven by an electric 
the back of 


also used 


are shown in Fig. 2 


metal pots con 


pounds of molten 
under an ail 
150 pounds per 
may be 
semiautomatic or 
The machine 
semiautomatic in 
the 
parts of 
of the 
nozzle is 


pres 


machines 
for 


may be seen move 


cope amd drag 
the movement 
the injecting 
ingenuously 
series of levers toggles 

motor 
the 


through a gear at ma 


chine 


Cores Moved by Cams 


Although this motion is entirely 
automatic, the adjustment of the vari- 
moving the drag 
part of the die and the cores is made 
by hand. In the full ma- 
the latter operations per 
formed by the machine. Operation of 
the often is of interest. For ex 
ample, a particular die developed by 
company to part of a 
vacuum cleaner six 
In its position in the machine, 
located in the 
two sides and one in the top and one 
in the Cam actuated 
by motion of the cause the 
cores to slide in position 

In the full the drag 
and cope parts of the die are separat- 
ed and the cores are withdrawn. When 
the machine is thrown into gear the 
drag portion of the die starts to move 
forward. As it does, the cam action 
slides the into position. The 
drag moves slowly forward and meets 
the cope and the two parts automati- 
cally are locked together. The whole 
die then moves forward to the nozzle 
which is filled with molten metal. The 
nozzle is seated on the 


ous components of 
automatic 
chines, are 
cores 
one make a 
contains steel 
cores. 
two each of 


cores are 


bottom actions 
machine 
and out of 


open position, 


cores 


gate opening 




















in the cope. This seating takes place 
at the end of the forward movement 
of the die, and at the same instant 
the piston in the nozzle is forced 
down causing the metal to be injected 
into the die. 

Shortly after this the return motion 
begins, and the die is drawn back 
slowly. Both parts of the die move 
back together for a distance of about 
18 inches, when motion of the cope 
ceases and the dies are unlocked auto- 
matically. The drag continues to move 
back slowly and the cam actions with- 
draw the cores from the casting. As 
of the back- 


the drag reaches the end 

















Fig. 5—Accurate and Painstaking 








ward stroke, the ejecting pins come 
into play and force the casting from 
the die. Then the drag begins its for- 
ward motion for another cycle. While 
the description indicate a 
simple considerable 


seems to 
rather device, 
painstaking 
synchronize all movements so that the 
operations and cooling conditions are 
uniform 

An example of a simple die casting 
machine for casting lead-base thrust 
washers for an automobile is shown 
in Fig. 1. Each die contains two im- 
pressions and turns out two washers. 
These dies, as may be seen, are water 
cooled. An operator on one of these 
machines can turn out approximately 
5000 washers in a day. 


work was necessary to 


Gray Iron Has Valuable 
Engineering Properties 


(Concluded from Page 64) 


experiments covered the action of 
steam up to 850 degrees Fahr. and 
the atmosphere from 1100 to 1850 
degrees Fahr. 

J. E. Hurst, Foundry Trade Journal 


Aug. 12, 1926, points out similarity 





and inversely 


Work in the Die 














of the growth phenomena to the 
spalling tendencies of refractory ma- 
terials. It has been found that 
spalling tendency is directly propor- 
tional to the coefficient of expansion 
proportional to the 
diffusivity (of temperature) and a 
strength factor. Hurst believes that 
the growth tendency may be found 
inversely proportional to the maxi- 
mum strain or inversely proportional 
to the maximum strength and direct- 
ly proportional to the modulus of 
elasticity. 

irons of low 
stiff are 


In other words 


strength which are most 





likely to form cracks during the re- 
versals of heating and cooling. He 
points out that Mellanby stated that 
resistance to wear and resistance to 
growth are directly proportional and 
that Donaldson found the maximum 
resistance to growth in irons having 
the highest tensile strengths through 
the ranges of temperature studied 
Hurst qualifies that internal 
tion is a factor in crowth, although a 


oxida- 


secondary one 
In the experiments of Schwimming 
and Flossner, Stahl und Eisen, 1927, 


cycles were 400 to 1200 degrees 
Fahr. They found no evidences of 


growth below 850 degrees Fahr. At 
degrees Fahr. growth starts 
slowly at first, but after about 18 
heatings it increases rapidly and ap- 
proaches a limit. Their microscopical 
evidence indicated that the _ initial 
changes were due to slow breaking up 
of the cementite lamellae of the pear- 
lite. The latter stage shows decom- 
position of the cementite and subse- 
quent agglomeration of fine graphite 
to the coarse flake form. At 1200 de- 
grees Fahr. the change is much more 
rapid only 4 heatings being necessary 


1020 


to completely decompose the pearlite 
The irons used contained 3.32 to 3.68 
per cent carbon, 2.47 to 2.75 per cent 


Making Department Are Reflected in the 








silicon, and phosphorus, 0.13 to 0.83 
per cent. In the highest phosphorus 
iron it was observed that the pear- 
lite located near the steadite struc- 
tures resisted breaking up for the 
longest period. 


New England Founders 


Hear Truxell 


Fifty foundrymen attending the 
regular monthly meeting of the New 
England Foundrymen’s association 
held Dec. 10, at the Engineers club. 
Boston, heard an instructive address 





Castings Turned Out 











by W. N. Truxell, foundry engineer, 
Potter Coal & Coke Co., Greensburg, 
Pa., on “‘The Metallurgical Advan- 
tage of Higher Melting Speed.’’ 
After the meeting was called to 
order by the president E. F. Stock 
well, Barbour-Stockwell Co., 
bridge, Mass., the members were in- 
formed of the death of Dr. Moldenke 
In addition to paying tribute in the 
committee composed of 


Cam- 


meeting, a 


R. F. Harrington, Hunt-Spiller Mfg. 
Corp., Boston; Walter M. Saunders, 


Providence, R. I.; and Charles A. 
Reed, Rogers, Brown & Crocker 
Bros. Inc., Boston, was appointed by 
the president to draft resolutions. 
The president also appointed a 
committee consisting of three past 
presidents to nominate officers and 
members of the executive committee 
for the following The com- 
mittee is composed of A. B. Root Jr., 
Hunt-Spiller Mfg. Corp., Boston; R. 
F. Harrington, Hunt-Spiller Mfg. 
Corp., Boston; and Charles F. Mil- 
ler, Universal Winding Co., Provi- 
dence, R. I. Arrangements for the 
annual meeting were placed in the 
hands of a committee composed of 
Charles A. Reed and Fred F. Stock- 
well, secretary of the association. 


year. 
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Advises Basing COSTS on 
50 Per Cent Operations 


Arthur Simonson Tells Steel Founders To Use Old Basic 
Formula that Total Cost Plus Profit Equals Selling Price 


ECESSITY for a sound basis 

in establishing the selling 

prices of steel castings was 
emphasized at the sessions of the 
Steel Founders’ Society of America, 
Inc., at the Hotel Sherman, Chicago, 
Dec. 10, 11 and 12. The campaign 
was started for a more general adop- 
tion of the organization’s new ac- 
counting and cost plan. 

It was voted that the society pro- 
ceed with a survey to determine the 
distribution by classes of the sales of 
steel castings shipped in the last nor- 
mal year by states and by industrial 
fields. This action was taken in 
adopting the report of the statisti- 
cal committee which recommended 
the survey. A separate study identi- 
cal in scope, is to be carried on for 
the heat-corrosion§ resistant alloy 
castings, and regular reports are to 
be made. It is intended to present a 
complete picture of the geographical 
sales of castings as well as their use 
in industrial groupings, with the aim 
of simplifying some of the merchan- 
dizing problems and providing an 
economic balance of sales. Attend- 
ance was fair and several new mem- 
berships were reported. 

Arthur Simonson, Falk Corp., 
Milwaukee, was chairman of the first 
general session, which included an 
introduction by President John E. 
McCauley, of the society, and re- 
ports of committees. Granville P. 
Rogers, managing director, gave a 
progress report in which he outlined 
the comprehensive work of the or- 
ganization in many lines. He point- 
ed out the alloy freight rates are be- 
ing handled satisfactorily. 

Mr. Simonson spoke with force on 
poor management and _ selfishness 
that permits disastrous price struc 
tures, spelling trouble for any in- 
dustry. He stressed the importance 
of accurate cost knowledge. 

“For at least the time being we 
need to forget about the excess ca- 
pacity that exists and base the cost 
of operating our plants on a figure 
approaching 50 per cent,’ he said. 
“If we base our costs upon some 
theoretical percentage of operations 
instead of that which actually exists, 
we are only fooling ourselves. 

“In the desire to get volume of 
business instead of business at a 
profit, we have lost sight of that 
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simple equation which should be the 
basic formula of every manufacturer 

total cost plus profit equals sell- 
ing price. We must get back to that 
first principle before we are on a 
sound basis. We have made our- 
selves a laughing stock to the pur- 
chasers. It has come to a point 
where some of the purchasers who 
have a good knowledge of values are 
almost apologetic in turning us 
down. 

“The buyer is willing to pay a fair 
price, and while we all speak of a 


Arthur Simonson 


market, could that mean a 
disastrous market for the seller if 
we were not so spineless as to per- 
mit it? Could the conditions which 
exist today continue if we had back- 
bone enough to say we will not do 
business except at a profit? It is 
clear evidence that we do not know 
our costs, for one thing. Compet- 
ing bids vary by a minimum of $5 a 
ton, and anything for maximum. 


buyers’ 


“It is true that we are suffering 
from business depression, but is it 
not true also that the situation is 
badly aggravated by our mental at- 
titude toward it? I believe the fig- 
ures show that our business as a 
whole, that is the steel foundry in- 
dustry, was in a little worse shape 


in 1927 and a lot worse shape in 
1921, but there was a distinctly dif- 
ferent attitude at that time. 

*“‘Let us bear in mind that we are 
in a fundamental industry, and our 
product is one which the world is 
going to need for many years to 
come. For something which is re- 
quisite, just as food and clothing are, 
the world is willing to pay a price 
which insures continuity of supply, 
and this continuity of supply can 
only be insured as a result of profits 
made. 

Dr. Ansel St. John, president of 
the St. John X-Ray Service Corp., 
New York, spoke on X-ray inspection 
in metal industries, describing x-ray 
technique. 

The large castings division held a 
forum on the best method to inter- 
est the group in putting into service 
generally the accounting and cost 
plan of the society, adopted last Feb- 
ruary. Discussion was led by J. T. 
Osler, president, the Continental 
Steel Roll & Foundry Co., East Chi- 
cago, Ind. T. H. Harvey, Ohio Steel 
Foundry Co., Lima, O., was chair- 
man. Profits per dollar necessary in 
the large castings business also were 
considered. It was pointed out that 
about a dozen in the membership 
have added the society's cost system, 
which is being installed in six to 
twelve weeks, and that the system 
actually is representative of produc- 
tion conditions Its successful ap- 
plication, it was emphasized, depends 
upon breaking down the costs and 
accounting 
urately all divisions and units of the 
foundry organizations. James L. 
Palmer, professor of marketing, Uni- 
versity of Chicago, addressed the 
smali castings group, with L. S&S. 
Peregoy, Sivyer Steel Casting Co., 
Milwaukee and Chicago, as chairman. 

A luncheon session was addressed 
by Lee E. Ragsdale, superintendent 
of the Western Union Telegraph Co., 
Chicago, on “Communication and Its 
Relation to Business.” 

A session of the heat-corrosion re- 
sistant alloy founders’ division also 
was held under the chairmanship of 
Thomas R. Heyward Jr., Duraloy 
Co., Pittsburgh. The annual meet- 
ing of the Electric Metals Associa- 
tion, Inc., also was held in connec- 
tion with the society sessions. 


methods to cover acc- 


















——€GRAY IRON )>—— 


Metal Molds Are Used 


QUESTION 
Can you give me any information 
on permanent molds? Also what 
kind of wax is used in statuary 
work? 





ANSWER 

From time to time articles have ap- 
peared in Tur Founpry on the use of 
permanent molds for making gray 
iron, bronze and aluminum alloy cast- 
ings. The most recent application is 
that for producing malleable iron cast 
ings which was described in the 
March 1 and March 15, 1930 issues un- 
der the title “Cupola Malleable Is Cast 
in Permanent Molds,” by H. W. Hyde. 
The molds usually are made of a dense 
gray iron with fairly heavy walls to 
withstand the alternate heating and 
cooling which takes place. Marius in 
the Aug 15, 1929 issue of THE 
Founpry states that the heavier the 
walls of the mold, the longer they 
last He also mentions that if the 
mold walls exceed a temperature of 
850 degrees Fahr. during pouring the 
life is less than with heavier walls 
which can absorb more heat without 
allowing the temperature to exceed 
that mentioned However, the walls 
of the mold should not be so thick 
that they cannot be handled in ma- 
chining and on the foundry floor. 


Considerable experimental work 
will be necessary to determine the lo- 
cation and size of the gate. Also it 
may be necessary to provide vent 
channels at various points to carry off 
the gases and air. If the casting is 
simple, a two part mold may serve, 
while if complicated a multipart mold 
will have to be designed. Whatever 
the number of parts, all joints will 
have to be fitted carefully so that they 
may be taken apart and put together 
easily, and leave no openings through 
which the molten metal can creep 
Considerable ingenuity will have to be 
displayed in clamping the parts of 
the mold together as some qire has to 


be allowed. One company is engaged 
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in the design and construction of per- 
manent molds commercially which em- 
ploy a refractory lining for a metal 
mold. 

In your inquiry 
statuary work, we presume that you 


about wax for 


mean wax such as used for the lost 
wax process. Beeswax alone may be 
used, but usually it is hardened with 


rosin, or ceresin. Try 2 beeswax and 
1 rosin, or 7 beeswax and 3 ceresin 


—_— Qt ~% —- 


Iron Resists Rust 
QUESTION 


Have you any information on 
rustless cast iron? We have to 
make some heavy cylinders that 
are to operate with water pres- 
sure and the rust must be reduced 
to a minimum, or entirely if pos- 
sible 
ANSWER 

It is not evident from your ques- 
tion whether you have in mind a 
truly rustless cast iron, in the sense 






Cry Ory 


that stainless steels are rustless, or 
whether you are interested in a reg- 
ular gray iron of maximum rust re- 
sistance. Also it is not clear what 
sort of cylinders you have in mind. 
No regular gray irons are rustproof, 
but their rusting or water corrosion 
is lower than that of many ferrous 
metals. Practically all ordinary 
steels, either straight carbon or low 
alloy, rust more readily than gray 
iron. Commercially pure irons which 
are sold under trade names, resist 
rusting much better than ordinary 
steels, but they are not rustproof 
Wrought iron is rust resisting but 
not rustproof. 

Stainless steels and irons contain- 
ing from 12 to 14 per cent and up 
ward of chromium, can be obtained 
in grades which not only are rust 
resisting, but when properly heat 
treated and polished, are truly 
rust-proof. However, many easily rust- 
ing steels are protected from rust- 
ing by galvanizing or other protec- 
tive coatings. Special types of cast 
iron containing high percentages of 
chromium have been made rustproof. 
However, these metals are expensive 
and difficult to machine. Ordinary 
grades of gray iron are made prac- 
tically rustproof by use of protective 
coatings. Although ordinary grades 
of gray iron are not rustproof, they 
are sufficiently rust resisting to find 
extensive applications where water is 
encountered. Different grades of 
regular gray iron apparently do not 
vary greatly in their susceptibility to 
rusting as is indicated in the bureau 
of standards soil corrosion studies 
and in papers presented at the 1929 
meeting of the American Society for 
Testing Materials. 

A good, close-grain metal suitable 
for your service from a mechanical 
point of view, probably will be .suf- 
ficiently rust resisting for the work 
you have in mind. Motion of the 
piston will keep the rust down and 
lubrication if present will help ma- 
terially. If the water is slightly 
alkaline, the rust will not amount to 


much. If it contains a great deal of 
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oxygen and free carbon dioxide, the 
water will be more corrosive. If 
the water is definitely acid, it may 
be seriously corrosive. 

A recent development in the field 
of corrosion and heat-resisting cast 
irons is the use of about 20 per cent 
monel metal in the charge, and addi- 
tions of up to 3 per cent chromium 
in the molten metal. The copper 
and nickel in the monel metal, and 
the chromium aid in increasing the 
rust-resisting qualities of the iron. 


-—GED—- 
Gives Radiator Data 


QUESTION 
Have you any information on 
mixtures that will be suitable for 
cast iron hot-water stoves and ra- 
diators? These are made in _ sec- 
tions which must withstand a water 
presure of 90 pounds per square 
inch on the testing stand. Are any 
special measures to be taken in 
view of the sulphur and phosphorus 
contents and the casting tempera- 
ture? Is it necessary to use any 
special pig irons? 
ANSWER 

The analysis for hot water stoves 
and radiators depends somewhat on 
the metal sections. To insure maxi- 
mum heat transfer such castings usu- 
ally are made as light as possible. 
The requirements then are good 
fluidity, reasonable strength and as 
a rule, ready machinability. Conse- 
quently to obtain the best results, 
good hot iron is needed. That in 
turn means good cupola operation 
and rapid handling of ladles. Good 
cupola operation does not consist of 
using heavy coke ratios. Too much 
coke between charges often means 
dull iron. With a bed charge 30 to 
{2 inches above the top tuyeres, not 
over 30,000 cubic feet of air per 
ton of iron melted, and not over 
a 1 to 8 coke to iron ratio in the 
charges, good results should be ob- 
tained. 

Care should be used in coke selec- 
tion. A low-ash, fast-burning coke 
of firm structure gives the best re- 
sults. Local inquiry probably will 
indicate the best grades available. 
A 90-pound water test is not high 
so the metal need not be a so-called 
high test iron, but it should have a 
fine, dense grain. It may be advis- 
ible to use a small percentage of 
teel scrap, say 5 to 10 per cent, as 
that usually produces a denser metal 
freer from shrinkage. Some radia- 
tor manufacturers use iron (at the 
pout) containing 2.20 per cent sili- 
con and about 0.65 per cent phos- 
shhorus. However, higher silicon 
rons (2.50 to 2.60 per cent) with 
lower carbon (3.30 to 3.40) are 
juite fluid and have good mechani- 
al properties. If handled quickly 
ich irons will run light sections if 
he flow or travel is not too long, 
ven though the phosphorus is 0.30 
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and under. However, in radiator 
work, the travel usually is long and 
it is likely that high phosphorus say 
around 0.70 per cent will not only 
be desirable, but necessary. Sulphur 
should not be high. By using a good 
grade of coke you should be able to 
hold the sulphur at 0.100 per cent 
or under. Manganese may range 
from 0.50 to 0.80 per cent. It is un- 
likely that special or fancy irons will 
give improved results if cupola prac- 
tice is good and the analysis is ad- 
justed to the work in hand. Since 
the metal thickness in cast iron boil- 
ers is considerably heavier than that 
in radiators, the silicon will have to 
be reduced to prevent leakage. Sili- 
con around 1.70 per cent is sug- 
gested for the heavier sectioned 
castings. 


—GED— 
Defects Caused by Gas 


QUESTION 
We have forwarded to you sev- 
eral sections of castings showing 
an extremely porous condition, 
and a sketch showing the locations 


Oxidized Iron May Cause Holes at 
Points Indicated in Casting 


of the porous spots on a flywheel. 
The porous condition we believe is 
due to the addition of copper in the 


pig iron charge. The copper was 
added intentionally by incorporat- 
ing a scrap automobile generator 
with the cylinders in a charge. The 
generator contained about 6 
pounds of copper wire and was 
added to a 1000-pound iron charge. 
The analysis of the cupola iron 
shows: Silicon, 2.32 per cent; sul- 
phur, 0.061 per cent; phosphorus, 
0.236 per cent; manganese, 0.58 
per cent, total carbon, 3.32 per 
cent, and copper, 0.14 per cent. 
We have added 2 per cent copper 
in the ladle experimentally but it 
does not appear to affect the metal 
as shown by one of the samples. 
We do not believe that our mold- 
ing practice or melting is at fault 
as no trouble is encountered when 
the generators do not enter the 
charge. 
ANSWER 
Your difficulty is what usually is 
known as blow holes or gas cavities. 
The gas may be in the molten metal 
coming from the cupola and freed 
when the metal freezes. In that case 
the source of trouble probably is in 


the cupola melting. An excess of blast 
and a lack of proper balance between 
iron charges, coke charges and air 
volume are the common sources of 
trouble. We rather believe that you 
are using too much air because with 
your silicon, carbon usually is con- 
siderably higher than 3.32 per cent 
providing that the mixture does not 
contain a high percentage of steel. 
If your iron is dull and sluggish, it 
quite likely has been oxidized as out- 
lined previously or from the use of 
poor materials such as steel flashings, 
rusty scrap, etc. 

Dull iron poured into wet, hard- 
rammed molds sometimes causes 
similar blowholes. It is hard to be- 
lieve that 0.14 per cent copper is the 
source of your trouble. Copper is 
soluble in iron only to a limited de- 
gree, yet metal has been observed 
with copper so high that it showed 
up in the fracture as inclusions, and 
as bright copper spots on the ma- 
chined surface—but no blow holes 
were observed. If the copper from the 
generators was oxidized, that in it- 
self would indicate poor cupola prac- 
tice. 

Therefore, it is suggested that you 
investigate your cupola practice and 
see that your charges of iron are 
commensurate with the diameter of 
the cupola. While apparently you do 
not have trouble, it may be that you 
are operating on the edge, and any 
slight changes in the materials 
charged may be enough to throw the 
balance the other way. After decid- 
ing upon the proper iron charge, use 
coke splits in the ratio of 1 coke to 
10 iron. Air should be supplied at 
the rate of approximately 30,000 
cubic feet per ton of iron melted 
Knowing the amount of iron melted 
per hour in your cupola, you can fig- 
ure out the amount of air to be sup 
plied per minute. 


——<_ GENERAL _)>———- 
Hole Caused by Blows 


QUESTION 

We are forwarding a ring about 
14 inches in diameter with which 
we are having trouble indicated by 
the honey comb appearance in one 
place. We feed with three runners 
in a V-shape and use a block-skim 
gate with risers. Our mixture is 
made up of 350 pounds of pig iron 
containing not less than 3.25 per 
cent silicon; 200 pounds of gates 
and 50 pounds of scrap. These rings 
must be soft. 





ANSWER 

Careful examination of the defect in- 
dicates that it is caused by a blow re- 
sulting from either hard ramming, wet 
sand etc., at the particular point. The 
remainder of the casting appears to 
be all right, and has a nice smooth 
skin. If a swab is used, it may be that 
the molder is a little careless and al- 
lowed too much water to dribble on 
the sand. While it may be :aused by 
hard ramming, it hardly seems pos- 


81 








sible that it would occur at only one 
small place, especially with 2 sym- 
metrical pattern without portions pro- 
jecting above or beyond the remainder 
of the pattern. Blows also may be 
caused by pieces of scrap imbeded in 
the mold at the surface or near the 
surface or face of the mold. Another 
cause may be balled sand, that is to 
say lumps of clay which are covered 
with sand. Such lumps when near the 
face of the mold cause blows through 
obstructing the passage of gases from 
the face or through evolution of steam 
from the contained moisture. 

While you do rot state, it is possible 
that the castings you make are made 
by what is known as the multiple 
molding method where the molds are 
stacked and fed from one central 
sprue. In this case it may be that the 
blows are caused by insufficient vent- 
ing. If one of the molds is rammed a 
trifle hard, the tendency toward blows 
is aggrevated due to the large body 
of sand through which the gases must 


pass. 


-—€Ca = A)—- 
Melting Is Continuous 


QUESTION 

For the past two years we have 
been making bedstead frames from 
angle iron sections with gray iron 
corner joints which are made in 
permanent molds by inserting the 
two portions of angle iron and 
pouring in molten metal. For that 
purpose we need a continuous sup- 
ply of molten iron throughout the 
day. Our cupola only operates for 
three or four hours in the after- 
noon. We tried melting the iron 
in a direct, oil-fired furnace with- 
out success. If a reducing flame 
was used, the temperature was too 
low, and if the air was increased 
to get a higher temperature, the 
metal became oxidized. We cec- 
sire about 200 pounds ef molten 
metal an hour, and would like to 
know if an electric furnace will 
serve the purpose. 

ANSWER 

Apparently, the oil-fired furnace 
you have trying to use either 
is an old type furnace, or it was not 
designed to give high temperature. 
At least one firm in this country is 
using an oil-fired, open-flame _ fur- 
nace for melting iron and steel for 
valve manufacture. 

Undoubtedly an electric furnace 
also will solve your problem. They 
are made as low as 250-pound capac- 
ity, but we believe that perhaps a 
500-pound furnace would be more 
suitable. However, if you never ex- 
pect to use more than 200 pounds 
per hour, the smaller size will be 
ample as the furnaces usually will 
melt beyond their rated capacities. 
With a larger furnace, it would be 
possible to pour out say one-half of 
the molten metal, and then charge 
enough cold material of the proper 
composition to fill the furnace. The 
metal remaining from the 


been 


molten 


&2 


previous charge would assist in ab- 
sorbing the cold material, and per- 
haps speed the melting operation. 
Furnace manufacturers whose names 
appear in the advertising pages of 


Tue Founpry will be glad to give 
you information and assistance in 


solving your problem. 
—{"_ STEEL >—— 
Adopt Pattern System 


QUESTION 

We shall be pleased to have you 
advise us of a good pattern store- 
keeping system. We operate a jo- 
bing steel foundry employing about 
250 hands and carry large numbers 
of customers’ patterns in addition 
to our own. 








ANSWER 

A pattern storage system is based 
on simple principles, but the detail of 
carrying out any system is subject to 
a multitude of variations due to 
local conditions. For example in one 
plant all the patterns may be small 
and mounted on boards or pattern 
plates. In another the patterns may 
vary in size from that of marbles to 
anvil blocks and each pattern is a 
separate entity. Manifestly, a pattern 
storage system that would cover one 
to perfection, would not cover the 
second satisfactorily. Therefore, it 
will be necessary to consider the 
various types of patterns that you 
receive, and work out a compromise 
that will fit your particular case. 
You probably could gain much in- 
formation by visiting a number of 
foundries in your locality. 

Essential factors in any pattern 
storage system include (1) An office 
file containing a card for each pattern, 
and with spaces for all necessary 
data. (2) An index file which may 
be arranged in any arbitrary manner, 
but which in this particular instance, 
may be based on customers’ names in 
alphabetical order. (3) A_ pattern 
storage building equipped with 
shelves and divided into sections 
suitably marked. (4) A definite series 
of letters and numbers. 

In a general jobbing foundry each 
customer can be given a definite num- 
ber for identification and then each 
of his patterns is marked serially. If 
necessary his patterns may be divided 
into groups with an identifying letter 
and number for each group. As an il- 
lustration consider a customer like the 
Great Western Iron & Steel Co. Inc., 
which buys castings for a great many 
departments. The customer is set 
down as A, each department is given 
a number and then the various pat- 
terns required for that department 
are numbers serially. Thus—for ex- 
ample—an open hearth door sill for 
the Great Western Iron & Steel Co., 
Inc., would be marked A-3-27. A is the 
company identification mark, 3 is the 
open hearth group and 27 is one of a 
series of consecutive numbers applied 
to patterns for the open hearth de- 


partment of that particular organiza- 
tion. 


After the alphabet is exhausted it 


can be repeated again as often as nec- 
essary by prefixing a number. 


Thus 
1A, 1B, 1C and so on practically inde- 


finitely. Interesting articles on the 
subject of pattern numbering and 
storage, appeared in Tue Founpry 


March 15, 1927, Aug. 15, 1927 and Feb. 
1, 1928. While none of these deals 
specifically with a jobbing foundry in 
which the greater number of patterns 
are brought in from the outside, still 
they may suggest or serve as the nu- 
cleus of a method of meet your par- 
ticular requirements. 


{MALLEABLE 
Theory Is Not Correct 
QUESTION 
One of our men advances the 
theory that regardless of the sili- 
con and carbon content in our 
white iron analysis, the shrink 
would be about the same, provided 
the combination of both would not 
zo above or below the limits set 
illustra- 














for our purpose. As an 

tion he states that an iron with 0.65 
per cent silicon and 3.00 per cent 
carbon will not cause any more 


shrink in heavy castings than an 
iron with 0.80 per cent silicon and 
2.85 per cent carbon. You will note 
that the sum of silicon and carbon 
is the same in both instances. Is 
the theory correct or should the 
carbon be increased or decreased 
along with the silicon? If we in 
crease our silicon should we in 
crease or decrease our carbon in pro 
portion to eliminate or decrease 
shrink in our heavy castings? 
ANSWER 
There is no substantiation for re 
garding the sum of silicon and car 


bon as a criteron of any particula! 
property in malleable cast iron 
Thrasher, many years ago worked 


out the relative effect of the two ele 
ments with regard to mottling, and 
his diagram has been elaborated by 
Schwartz on page 56, Fig. 27 of his 
American Malleable Cast Iron, where 
it is shown that the tendency to mot 
tle is measured in the lower carbon 
ranges by such a sum, but in the high 
er carbon ranges especially for othe: 
than light sections, a unit of silicon is 
much more active than a unit of ca! 
bon. 

The theory has been advanced by 
several persons including Schwartz, 
Transactions of the American Found 
association, 1929, that both 
silicon and carbon increase the tend 
ency to shrink (porosity) and that 
silicon is about three times as active 
as carbon. It also has been recognized 
that other factors than composition 
pouring temperature for instance, are 
preponderating influences in dete: 
mining the amount of shrinkage. A! 
the two compositions given ‘it is prob 
able that the lower carbon will mottl 
more and shrink more than the othe 
insofar as these conditions are dete: 
mined by chemical composition alone 


rymen’s 
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Slush Molding Castings 


Can you give me any information 
ym slush molding? I am contemplating 
the manufacture of animals, etc., 80 
generally used at present for books 
ends, door stops, desk articles, etc. 
Such castings require a multipiece 
mold, but I am at a loss how to pro- 
ceed to obtain the desired results. 


If you ever have had any experience 
in making statuary or other work 
that contained relief that required the 
use of drawbacks in the undercut sur- 
faces, you will see the similarity of 
procedure in constructing a die or 
mold either for die casting or slush 
molding. The number of separate 
parts in the mold will depend on the 
symmetry or lack of symmetry of the 
desired casting. For example, in one 
the die may be parted so that only two 
pieces are necessary, and in another it 
may require five or six parts. 

Since in your case the metal will 
be a low melting point, white metal, 
a bronze mold will be suitable for 
casting. In die casting the molds are 
tooled from special die-block steel. The 
first thing you will have to do it to 
obtain your model or pattern, and lay 
out the necessary parting lines. After 
you have laid out the parting lines, 
put the well-oiled pattern or model 
in a wooden box that is open top and 
bottom and which will allow a space 
of about 2 inches all around the 
model. This box is placed on a flat 
plate and forms the container for the 
plaster of paris which will be used. 
The model will have to be supported 
on the bottom by small, stiff wires 
which will raise it sufficiently to give 
the necessary space on the under per- 
tion. 

The parting lines in the box are 
formed by thin pieces of oiled sheet 
metal or paper. Sheet metal probably 
will be better to use as it will retain 
its stiffness. These sheets or parting 
lines follow those previously laid out 
and extend from the sides of the box 
to the model and are cut to follow 
the contour at that point. After the 
parting lines are placed and fastened 
to prevent shifting, the box is filled 
with liquid plaster of paris which is 
allowed to harden. 

When the plaster of paris is dry, 
the sides of the box are removed care- 
Then if you have arranged 
correctly, you 


fully. 
your parting lines 
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should have no difficulty in drawing 
away the several plaster parts that 
compose the master mold. If this 
cannot be done, observe the cause of 
the difficulty, and make another plas- 
ter mold; taking into account’ the 
cause of failure to draw. Assuming 
that you were successful the first 
time, examine the face of the plaster 
mold to see that the details of im- 
pression are sharp. If they are not 
satisfactory, careful work with a 
sharp tool will bring them to perfec- 
tion. However, see that in perform- 
ing that operation that you do not 
undercut the surface for if you do, 
you will be unable to remove it from 
the sand in the next operation. Then 
give the plaster a coat of shellac. 
After the mold has been finished to 
your satisfaction, use the plaster mas- 
ters as a pattern for a bronze mold. 
These may be made separately or sev- 
eral in a flask. The plaster master 
molds should be withdrawn from the 
sand without any trouble and leave a 
fine impression if the molding is done 
carefully. The mold then is filled 
with molten bronze. After cooling 
and cleaning, the separate parts are 
assembled. If all work has been per- 
formed carefully, the pieces should 
fit closely together with only narrow 
openings between the parts. The 
gate in the mold is of ample size 
and usually at a place it will not show 
in the finished gasting. Generally, the 
mold is arranged so that it is open 
on top and on a swivel. The metal 
is poured in, allowed to set for a min- 
ute or two and then the mold is 
turned over which allows the still 
molten metal in the center to run out. 


—GED— 
Makes Colored Brass 


Can you give me any information 
on how to make green brass castings? 
Can an alloy be used or is the color 
obtained by other means? 


An alloy composed of 80 per cent 
copper and 20 per cent zinc is known 
to the trade as green brass. The 
green shade comes within the range 
of 75 to 80 per cent copper and 20 to 
25 per cent zinc, and usually the al- 
loys are used for drawing into fine 
wire known as fourdrinier wire 
which is used extensively for weav- 
ing the screen cloth used in paper 
mills. The color is far from a dis- 









tinct green, being merely a greenish 
tinge. Brass may be colored by us- 
ing a dip composed of 1 gallon of 
water, 2 ounces of sal-ammoniac and 
12 ounces of copper sulphate. Have 
the water boiling and add the salts, 
being sure that all are dissolved be- 
fore using the solution. The solution 
should be used while hot. If you can 
keep it at the boiling point so much 
the better. Have your brass cleaned 
well so that no dirt or grease is pres- 
ent; immerse it in the solution and 
in a short time the desired color will 
be obtained. 

Probably the best book for your 
purpose will be Metals and Their Al- 
loys, by Charles Vickers. This book 
covers all manner of nonferrous al- 
loys and includes information on mix- 
ing, melting and casting them and 
data on the physical and chemical 
properties. The book may be ob 
tained from Tue Fowunpry. 


Sand Must Be Open 


We have a number of bearings 
weighing 625 pounds each to make. 
Our sand is stoveplate grade, and we 
know it is too fine and close. We won- 
der whether mixing in seacoal facing 
would help matters. The mixture to 
be used for the bearings contains 82 
pounds of copper; 8 pounds of tin; 5 
pounds of lead, and 5 pounds of zine 
Half of this is to be new metal and 
half scrap of the 88-10-2 composition 
containing 2 per cent zinc. In what 
position should the bearing be molded? 
How should we gate and riser it, and 
at what temperature should the metal 
be poured? 


We are doubtful about the value of 
seacoal when mixed with sand as fine 
as you have. It is entirely too fine 
for casting 600-pound pieces. More 
than half of the troubles of the brass 
founder come from using molding 
sands unsuited for the type of work 
he is called upon to make. Theoret- 
ically a casting that size should be 
molded in a No. 3 grade Albany sand 
and made in green sand. 

You should make a study of sands 
to determine the best for your pur- 
pose, but in cases where you are called 
upon to make an occasional large cast- 
ing, open your sand by adding sharp 
sand. One formula that has been used 
with satisfaction contains 10 parts of 
new molding sand; 5 parts of sharp 
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sand, and 1 part of finely ground 
fireclay. Mix well and dampen with 
water. If the mold is to be dried add 
1 part flour to 20 sand, and molasses 
water to dampen. Swab the mold face 
with plumbago and dry. 

The bearing should be molded half 
in the drag and vented well with a 
fine wire. If there is a flange at one 
end, tilt the pattern slightly to obtain 
a good lift for the cope. Otherwise 
mold level. The sprue and riser may 


be placed on the same end or on op- 
posite ends. If on opposite ends, tilt 
the flask for pouring so that the riser 
is higher than the sprue. Gates are 
cut to both sides of the casting and 
the sprue is located in the center of 
the end of the bearing. When the 
sprue is filled, cover with sand and 
place a weight on it. Then fill up the 
riser which has been bushed 6 inches 
higher than the top of the cope sec- 
tion of the mold. 








Readers Comment 








Note—Material appearing under this head does not necessarily reflect the opinion of The Foundry 
or of its editors. 


To THE EDITORS: 

In the Nov. 15 issue of Tur Founp- 
RY, an inquiry was published on what 
caused brass castings to turn white. 
Apparently his trouble results from 
contamination by aluminum. A piece 
of aluminum as large as a 25-cent 
piece in 250 pounds of brass will cause 
a white coat on all the castings poured 
from that metal. 

CHARLES KLoTz 
New York, N. Y. 


Technical Men Needed 


To THe Eprrors: 

I agree with E. O. Keator, whose 
article appeared in the Oct. 1 issue, 
that foundrymen should have well 
trained technical men in their or- 
ganizations. When Prof. Beese ques- 
tioned the advisability of teaching 
foundry practice to engineering stu- 
dents, the foundry 
ginning to realize that the older men 


industry was be 


with a vast supply of practical found- 
ry knowledge fast were dying out 
His letter brought the idea forcibly 
to its attention 
When castings were 
methods, skilled molders were devel- 
suflicient knowledge to 


made by hand 


oped who had 
plan the procedure on a certain job 
In the most advanced foundries of to- 
day, molds are made on molding ma 
chines on which patterns are mount- 
ed Little molding skill is 
machine and 


necessary 
to operate a molding 
the work generally is done by a 
handy-man and not a molder Mold- 
ing machine operators do not need 
to know how to plan the work and 
therefore never learn 

Under present conditions, sand is 
prepared for the molding machine op- 
erator. He knows nothing about the 
best kind of sand for a certain mold 
or the proper condition it should be 
in when it is used The knowledge 
of how molds are made, the proper 
kind of sand to use, and many other 
factors in foundry work must be re- 
tained and advanced if the foundry 
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industry expects to maintain its mar- 
kets against other divisions of man- 
ufacture that are training men to 
give them the best information pos- 
sible. 

The use of machinery in making 
castings makes the planning of pro- 
cedure more complicated than it was 
when hand molding was in 
Many foundries have not kept up 
with development as it shown by the 
number of foundries in which mold- 
ing machines are idle because no per- 
son in the shop knows how to pre- 
pare patterns for the apparatus. If 
the foundryman is asked why the 
machines are not in use, the reply 
will be “We do not get good results 
from their use.” In the same shop, 
molders often will be making east- 
ings which could be made three times 
as fast on the machine and would 
have a much better appearance and 
would be truer to size. 

Since men are not being developed 
to plan the production of castings 
under present conditions, it is nec- 
essary for foundryn®n to train a 
group of men in each shop who can 
decide the best methods to be used in 


vogue. 


making castings. Those men _ also 
should have a technical education so 
that they can apply the laws of 
physics, chemistry and engineering to 
the work Technically trained men 
will be able to put a foundry on a 
have 


basis providing they 


been trained in the foundry 


paving 
after 
their college course has been com- 
pleted. Employing a college graduate 
and expecting him to put a shop on 
a scientific basis without a thorough 
training in foundry principles’ will 
not solve the problem. 

Colleges can teach the fundamentals 
of physics, chemistry, engineering 
metallurgy and principles of foundry 
practice, providing the _ institution 
maintains a foundry laboratory, but 
the graduate will need a thorough 
drill in the application of those prin- 
ciples before he will be a mature 
technician, capable of solving found- 
ry problems in a satisfactory way. 


Foundrymen are beginning to real- 
ize the necessity of securing tech- 
nical aid. That is shown by the ac. 
tion tyken'at the A.F.A. convention 
at Cleveland when the society voted 
to appoint a committee to work with 
the colleges in developing a course in 
foundry practice to be taught to en- 
gineering students. That action is in 
the right direction and will help to 
place the foundry industry on a more 
scientific basis. 

R. P. Hau 
Assistant Professor of Industrial En 
gineering, 
Pennsylvania State College, 
State College, Pa. 


° 

Molding Is Important 
To Tue Eprrors: 

In the Oct. 15 issue of Tue Founpry 
the writer came across an article in 
the section devoted to foundry prob- 
lems entitled “Vises Show Defects” 
with which he does not agree. It is 
stated that the character of the sand, 
the iron and shaking out are not fac- 
tors. A good grade of iron is necessary 
if a vise is to stand up as it receives 
considerable abuse. Sand used for or- 
dinary castings will not be satisfac- 
tory as the iron has to be poured ex- 
tremely hot especially in the case of 
vises with steel-faced jaws. The vise 
castings have to be poured hard and 
if the sand is not of the proper grade 
and rammed correctly, it will wash; 
leaving plenty of dirt holes. 

Since the iron is poured as hot as 
possible and the jaw face is made of 
tool steel, a vise should not be shaken 
out too soon as red hot tool steel ex- 
posed to the air becomes to hard to 
machine. It also is stated in the ar- 
ticle that steel face plate is responsible 
for all or nearly all the castings that 
are rejected. 

The writer believes that if the gates 
are made properly no difficulty will 
be encountered in fusing the plate to 
the jaw. A thin knife gate should be 
used and the metal poured hard. Ram- 
ming the mold is important due to the 
shape and section of the jaws. The 
front jaw has a heavy solid section 
on the front and a thin section on 
the beam. If rammed too hard on the 
heavy section, shrinkage will occur 
on that section, yet the mold should 
be rammed hard around the gates. 

M. K. SELERS 


Adds Three Members 


The following companies recently 
have become affiliated with the Gray 
Iron institute: Howard Iron Works, 
287 Chicago street, Buffalo; Erie 
Foundry Co., 50 Dewey avenue, 
Rochester, N. Y.; and Lake Erie En- 
gineering Corp., 268 Perry street, 
Buffalo. 

Snyder Foundry Supply Co., Los 
Angeles, recently has added a roof- 
ing department to its business. 
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BECAUSE I? s Tested, 


Millions Travel SAFELY 





RDINARILY we think of the 

days of prophets and _ sooth- 

sayers as past, but this is not 
so. True, styles in prophets have 
changed greatly since the days of the 
Witch of Endor and the Delphic 
Oracle. Prophets of olden time, in 
performing their official duties, mum- 
bled incantations, brewed magic 
messes, and made wise cracks about 
the arrangement and the significance 
of the intestines of freshly slain 
fowls. Prophets of today make pre- 
dictions with the aid of the test tube, 
the microscope, the slide rule, and the 
testing machine. 

A large group of modern prophets 
make a business of predicting how 
steel, brass, aluminum, concrete, 
brick, wood, and rubber may be made 
to serve satisfactorily as materials 
for buildings, locomotives, automo- 
biles, airplanes, sewers and bridges. 
As in the ancient world there were 
schools and fraternities of prophets, 
so in the modern world the prophets 
gather together into associations and 
societies, and the American prophets 
of the strength and durability of ma- 
terials are gathered into the Ameri- 
can Society for Testing Materials. 


Many Materials Available 


In The Outline of History, H. G. 
Wells recognizes one fact which most 
of the older historians have failed to 
see, namely that one important ele- 
ment in our modern civilized life is 
the fact that today we have available 
many materials whose strength can 
be predicted and controlled. Builders 
of the ancient world had to take ma- 
terials as they found them in nature. 
Even the makers of the famous Da- 
mascus and Toledo blades were large- 
ly dependent on the occurrence in na- 
ture of fortunate combinations of in- 
gredients in the ores near at hand 
They used many a weird rule of 
thumb in tempering their steel, and 
kept no record of their failures. 

When we think of the marvels of 
modern applied science we naturally 
think of dramatic marvels, the giant 
locomotive, the light but powerful air- 
plane engine, the 125,000-horsepower 
dynamo, the sky scraper; but not one 
of these would have been possible un- 
less there had been developed strong, 
durable, workable materials out of 
which to build them. We all cross 
bridges, walk under trolley wires, 
ride in automobiles, and our person- 
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By H. F. Moore 





al safety is dependent a score of times 
a day on the strength of the mate- 
rial. 

Not only are we all vitally con- 
cerned with our physical safety, we 
are also greatly concerned with the 
cost of living, the cost of clothing, 
household goods, farm implements, 
with the amount of the taxes we must 
pay to keep up sewer systems, pave- 
ments, water works. Now a large fac- 
tor in determining these costs is the 
wisdom used in selecting suitable ma- 





Romance 


HE prophet speaks! Not the 

soothsayer of the past, but 
the modern prophet who makes 
use of twentieth century knowl- 
edge to determine the strength 
of materials used in the prod- 
ucts of industry which have be- 
come common today. On Nov. 1, 
through the medium of the ra- 
dio, fireside gatherings through- 
out the country were told of the 
romance of engineering mate- 
rials by one of the leaders of 
this school of modern prophets. 
The speaker at this interesting 
broadcast was H. F. Moore, re- 
search professor of engineering 
materials, University of Illinois, 
Urbana, Ill., and past president 
of the American Society for 
Testing Materials, sponsors of 
the broadcast. 











terials, materials whose money cost, 
strength, and durability are well bal- 
anced. 

What kinds of tests do these mod- 
ern prophets of structural stability 
use in their ritual of prediction? 
Many kinds. Watch the operation of 
a big concrete mixer on a job of road 
building. Every once in a while a 
young chap comes along, takes a buck- 
et or two of concrete from the sticky 
stream pouring out from the mixer, 
and pours this sample of concrete 
into molds in which the concrete 
hardens into cylinders about the size 
and shape of a large baking powder 
tin. Then after, perhaps, a weak 
these hardened cylinders are tested 
to destruction, that is squeezed to bits 
in a huge press which is fitted with 
heavy platform scales to weigh the 












pressure applied. If the sample cyl- 
inders do not withstand a sufficiently 
high pressure the concrete job is con- 
demned, and it must be torn up. 

Sometimes material can be tested 
without destroying a sample of it. 
If you get a chance to examine the 
crankshaft of an automobile engine 
you will find somewhere on it what 
looks like a little dimple. That dim- 
ple is the test mark resulting from 
pressing a %-inch steel ball against 
the shaft with a pressure of 6600 
pounds. The harder and stronger the 
steel, the smaller the dimple. If in 
the factory a shaft comes to the in- 
spector in which the test dimple is 
too large, that shaft goes back to be 
tempered over again. 


Chemist Aids Quality 


Of course, the chemist with his test 
tubes and balances and ability to tell 
what ingredients are present in any 
material, and how much of each, is 
one of the fraternity of materials 
prophets. If the chemist did not in- 
form the rail mill when there is too 
much phosphorus in the steel they 
are rolling we would have many more 
railway accidents than we do, and if 
the chemist did not keep the rubber 
manufacturer posted on how much 
sulphur there is in the rubber we 
would have much more tire trouble 
on our week end trips. 

Prophets who use the microscope 
show just how metals are made up of 
little crystalline grains, and the new- 
est of the schools of materials test- 
ers make the X-ray show up hidden 
flaws in the inside of material. They 
also show the pattern arrangement of 
the very molecules in a solid, particles 
so small that it takes about 300 of 
them end to end to be visible to the 
most powerful microscope 

The development of the science of 
testing materials is a comparatively 
recent’ thing. Perhaps the first 
systematic testing of materials was 
done some two and a half centuries 
ago in connection with insuring a 
standard quality of coinage. That 
gigantic figure in the scientific world, 
Sir Isaac Newton, did not think it 
beneath his dignity to spend many of 
the best years of his life developing 
standards for metals and processes in 
the British mint. However, the idea 
of systematically testing the common 
materials of every-day use is quite 
recent. The troubles of the early 





87 


















railroads with axles and rails was a 
great factor in encouraging such 
testing. The Prussian state railways 
back about 1850, and our own rail- 
ways in ‘“‘the gay 90's" began to de- 
mand materials whose strength and 
ductility were not merely glibly 
promised by the maker or by his 
salesman but were shown to exist by 
actual tests. 

Speaking of buying materials on 
the reputation of the maker without 
further testing, I remember in my 
boyhood days the quality of steel in 
our jack knife blades was judged by 
the reputation of the maker’s name. 
Back in New Hampshire the boy 
whose knife blade bore the name 
Jonathan Crooks was sure he had a 
superior article. Actually it was not 
at all difficult to stamp the name 
Jonathan Crooks on an inferior blade, 
and blades so stamped were sold. 

Fifty years ago there were few 
standard tests or specifications for 
any of the ordinary materials in use; 
today there are some 10,000 well 
recognized standards for materials. 
We may decry over standardization, 
but certainly we should have to do 
without many modern conveniences if 
standardized, predictable, materials 
ceased to be produced. 


Tests Show Quality 


It is obvious that before any test, 
whether of strength, wear or color, 
ean be accepted as a standard test 
for a material it must be shown that 
the test really shows the presence or 
the absence of the desired service 
qualities in the material. Some spec- 
tacular tests really tell little about 
these qualities. There used to be 
a superstition that if an elephant 
would set foot on a bridge the bridge 
was safe. The huge animal was 
eredited with a mysterious and in- 
fallible sense of safety. As a matter 
of fact the slow steady tread of an 
elephant would not be nearly so like- 
ly to cause the bridge to fail as 
would the banging of a heavy motor 
truck, and no one ascribes any in- 
fallible sense of safety to either the 
truck or its driver. 

But tests which are made with 
scientific apparatus and which seem 
scientific may be as lacking in reli- 
ability as the elephant test. For ex- 
ample, the resistance of a metal to 
corrosion is sometimes prophesied 
from the results of a test in which it 
is dipped in strong acid for a few 
moments. The amount of metal dis- 
solved in the acid is taken as a meas- 
ure of its corrodibility. As a matter 
of fact a low loss of weight in this 
test is no proof whatever that the 
metal will resist ordinary rusting in 
air and smoke and rain. 

Sometimes material is tested by 
being subjected to two or three times 
the load it will have to stand in serv- 
ice and if it withstands this test load 
without fracture it is judged fit for 
use. This sort of overload testing is 
rather dangerous. It cannot be safe- 
ly assumed that because a heavy 
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overload is safely carried once an 
ordinary load can be carried thou- 
sands or millions of times. That one 


heavy overload may have started tiny 
cracks in the material and under 
thousands of repetitions those cracks 
may spread, like the crack in a glass 
show case until a shaft or a beam 
suddenly snaps in two without warn- 
ing. Most of the failures of materials 
in airplanes and high speed machin- 
ery are of this class. Fatigue of 
metals is the name given to the de- 
structive action of these cracks. 


Material Should Be Tested 


Railway inspectors remove axles 
from locomotives and from elevated 
and subway cars after a certain dist- 
ance has been run and examine them 
minutely for evidences of the begin- 
nings of such cracks, and if the 
smallest crack is detected the axle 
goes to the scrap heap. 

Before putting much confidence in 
the statement that a material has 
been tested it is well to find out 
whether it has been tested by stand- 
ard methods, methods recognized by 
some of the scientific bureaus of the 
government or by some technical so- 
ciety. It has come to be recognized 
that in devising tests and standards 
for materials it is vitally important 
that the interests of both manufactur- 
er and consumer be considered. If the 
consumer alone is allowed to write 
specifications for a material he is like- 
ly to set up a number of fussy require- 
ments which do not add much to the 
reliability of the material, but which 
do add greatly to the cost. On the 
other hand, if the manufacturer 
alone is allowed to write specifica- 
tions he will almost certainly see to 
it that the materials shall be easy 
and profitable to produce. These 
statements are no reflection on the 
morals of either consumer or pro- 
ducer: they simply recognize the fact 
that every man naturally over em- 
phasizes his own viewpoint. 

In the American Society for Test- 
ing Materials the standards for mate- 
rials and methods of test are pre- 
pared by some 50 committees, com- 
mittees for steel and iron, for other 
metals, for concrete, brick, textiles, 
timber, rubber, ete. Rules of the so- 
ciety require that on each commit- 
tee there must be representatives 
both of the manufacturer and the 
consumer. Rarely does the society 
accept the recommendations for a 
new standard unless there has been 
practical unanimity between manu- 
facturers and consumers. That is, 
a proposed test or specification does 
not get recognition until a repre- 
sentative group of manufacturers 
and consumers has talked it over and 
decided that it is reasonable, safe 
and useful. 

Most of the actual testing of mate- 
rials is not at all romantic to watch. 
However the test of a material for 
strength is an interesting sight to 
watch. A piece of steel, aluminum, or 


copper is fastened in a powerful ma- 
chine and is pulled. It stretches, 
necks down like a piece of molasses 
candy, and finally breaks in two with 
a loud bang, A block of concrete is 
compressed and finally splits into 
fragments. A timber beam is bent 
into a flat bow and finally cracks. 

However, to the materials testing 
prophet the romance of his work lies 
mainly in what that work means to 
the millions of men and women who 
are daily users of materials. He visu- 
alizes the aviator successfully hand- 
ling his plane in the air, trusting con- 
fidently that the tested material in 
his wings, his engine, and his propel- 
lor will withstand the severe strains 
of flying; and in spite of the newness 
of the art of building airplanes this 
confidence is rarely misplaced. The 
materials tester visualizes men and 
women everywhere protected to an 
almost unbelievable extent against 
accidents in the home, on the street, 
in cars and automobiles by the use of 
safe, tested materials. He visualizes 
the farmer, the housewife, the tax 
payer given full value for the mil- 
lions of dollars expended for the ma- 
terials used in building roads, sewers, 
water pipes, buildings, clothes, rail- 
way cars, autos and airplanes. He re- 
joices that he has a part in increas- 
ing the safety and comfort and les- 
sening the dangers of our modern 
mechanized life, and that he is giv- 
ing folks more leisure and less anxi- 
ety so that they will have more 
energy available for developing the 
beautiful and the good in their lives, 
—if they will only do so. 


Committee Summarizes 
Fatigue Views 

The research committee on fatigue 
of metals of the American Society for 
Testing Materials recently published a 
52-page bulletin summarizing present- 
day views regarding fatigue phenom- 
ena in metals. The bulletin is divid- 
ed into sections covering the various 
phases of fatigue phenomena and test- 
ing. Authors of the sections include 
R. R. Moore, Wright Aeronautical 
Corp., Paterson, N. J.; J. R. Town- 
send, Bell Telephone Laboratories 
Inc., New York; J. B. Kommers, Uni- 
versity of Wisconsin, Madison, Wis.; 
H. S. Rawdon, bureau of standards, 
Washington; H. F. Moore, University 
of Illinois, Urbana, Ill; R. L. 
Templin, Aluminum Co. of America, 
New Kensington, Pa.; H. W. Gillett, 
Battelle Memorial institute, Colum- 
bus, O.; T. MeL. Jasper, A. O. Smith 
Corp., Milwaukee; and R. E. Peterson. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

John A. Wahlgren has been ap- 
pointed general sales manager, New 
York Belting & Packing Co., 91-93 
Chambers street, New York. He has 
been associated with the rubber busi- 
ness for the past 12 years. 
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AY,” said Bill the other night, 
“you are all the while prowling 
through books of one kind and 
another. Perhaps you can tell me 
something I should like to know.” 
“If this information is in a book,” 
I pointed out quite logically, “why 
don’t you hunt it up for yourself, in- 


stead of bothering me?”” 


“Well,” Bill replied, “for one thing 
I should not know where to look. 
Anyhow, why should I spend hours 
and hours searching for information 
which you probably have at the tips 
of your fingers, or to be more ac- 
curate, at the end of your long 
tongue.” 


“There may be something in that 
objection,” I admitted, graciously. 
“You may fire when ready, Gridley.” 

“Where does this Gridley guy come 
in?” 

“Merely a figure of speech, dear lad. 
Merely a figure of speech to indicate 
that I am in a receptive mood. I 
shall be glad to hear your question, 
but something seems to tell me I do 
not know the answer. However, never 
shall it be said that I turned a deaf 
ear to the cry of distress, or 


ask if I knew how it was 
made.” “Do you know?” 
“No, but—” “Well, then,” I 


said, “write to him and tell 


him you do not know any- 
thing about it. Just say: 
‘Dear Sir: In re your re- 


cent inquiry on the pillar of 
Delhi, beg to advise I know 
nothing.’ ”’ “Know noth- 
Bill repeated suspiciously. “A 
I was kind of 


ing?” 
dirty crack, I calls it. 
banking on getting some information 


out of you, but if you know noth 
ing—” 

“Heave the lead,” I interrupted, 
hastily. “She is getting into shoal 


or 


water. How did this thing start 

“Well,” said Bill, “I'll tell 
friend of mine in Buffalo saw a pic 
ture and a brief description of the pil 
lar in Ripley’s cor 
ner of a newspaper He sent 
the clipping to me accompanied by a 
brief note: ‘Please tell us who made 
this iron pillar, and how.’’ 


you. A 


Believe-it-or-not 
page. 


“*‘And how’, is good,” I commented 
“Carry on.” 

“Oh I don’t think he meant it in 
that sense,” Bill said. “I think the in- 
quiry was in good faith. He wants 
to know how the thing was made. If 
you can throw any light on the sub- 
ject, now is the time to polish up the 
lens in the old bull’s-eve lantern. Kind- 
ly direct the rays this way I 
a theory on the subject myself, but I 
am open minded and am willing to 
compromise if necessary. Nothing 


have 


Bill Presents Theory 
on Pillar of Delhi 


By Pat Dwyer 





could be any fairer than that, hey?” 

“At various times,” I said, “I have 
read accounts of this marvelous pil- 
lar, but up to the present I never have 
seen a first hand account, written by 
a man competent to describe it as I 


should like to see it described. In 
every instance the account has been 
second hand, a series of quotations 


from something some one else wrote 

“These stories go into considerable 
detail on the history of the pillar, its 
significance, the inscriptions with 
which it is decorated, the shape and 
size, the composition and other de- 
tails, but every one shies away from 
any reference to the most important 
feature. Possibly none of these writers 
was interested in this prosaic 
phase of the subject. The average en- 
gineering student emerges from col- 
lege with the attitude toward 
the manufacture of castings. He has 
a vague idea that a casting is formed 


same 


by digging a hole in some clay and 
pouring metal into it. A kind of a 
messy business carried on by grimy 


clothing, but of 
He has not 
of the skill 


, 


workmen in ragged 
no particular importance. 
the slightest conception 
and knowledge required 
said, “I 
Stick to 
you know 


“Spare the lecture,” Bill 
have been through the mill. 
the pillar. What 
about it?” 


else do 


“In one account,” I said, “presented 
before a learned society some years 
ago, the author quoted from various 
writers to the extent of 2000 words 


The only reference to how 





threw a cobblestone at the 
seeker after bread. Your 
servant, Sir!” “Your servant, 
me eye!” Bill remarked rude- 
ly. “Where do this 
bread and cobblestone stuff? 
I want to ask you about this 
famous iron pillar of Delhi 
in India.” “What do you 
care about the pillar of Del- 


you get 


hi? It is not a casting. It 
is a wrought iron job and 
therefore of no _ interest 
either to you or to me. Now 


if you want to know about 

“Listen,” sill interrupted, 
“Who is asking this question 
you or me? _ Personally, I 
don’t care whether the 
thing is wrought iron, cast 
iron, chalk or cheese, but a 
fella wrote to me recently to 
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Old Proverb: A 


was made was con- 
one sentence. One 
sentence to 
the effect that the pillar was 


the pillai 
tained in 


single solitary 


made from pure iron and 
was formed by welding a 
number of blooms. In an- 
other account of almost 
equal length, also made up 


principally of 
from previous 
author ventures 
that the pillar 
cated by welding 
succession of 
pays 


quotations 
writers, the 
the opinion 
fabri- 
together a 
disks. You 
money and you 
takes choice.” “The 
whole thing,” Bill remarked, 


was 


your 
your 











Than 


Club in the Bag Is Better 


the Bean 





“sounds kind of fishy to me. 
A solid column 30 or 40 feet 
high and 2 feet in diameter, 
made up of a number of 


Two on 
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disks is some welding job. You will 
be telling me next that they employed 
an arc welding outfit with current de- 
rived from a municipal power sta- 
tion.” 

“That solution had not occurred to 
me,” I admitted. “Singularly enough 
no other person, so far as I know, 
ever thought of it either. The fact 
that the electric welding process is a 
comparatively recent development, 





ed out of the ground and assumed the 
shape it bears to this day, a wonder- 
ful example of endurance. 

“The fakir shinned up to the top as 
nimbly as any modern line man. He 
poised on one big toe long enough to 
bow his acknowledgment to the ap- 
plauding populace. Then he threw a 
long rope up in the air, climbed to 
the top hand over hand, pulled the 
rope up after him and disappeared, 

and never has 








Just Like a Molder Shaking Out a Waster 


possibly may be responsible for the 
oversight. 

“I am not prepared to discuss that 
point, but my information on the di- 
mensions of the pillar does not coin- 
cide with your statement that the 
shaft is 2 feet in diameter and 30 or 
40 feet high. According to my au- 
thorities the pillar has a total length 
of 23 feet 8 inches, of which 22 feet, 
6 inches is above the ground and the 
remainder below. The bottom diam- 
eter is 16% inches and this tapers 
away to 12% inches at the top where 
the column is surmounted by a cap- 
ital 3% feet high. 

“Also, in case you still are inter- 
ested, the bottom of the pillar, the 
part under the ground, swells out like 
an onion, or a turnip. To further 
earry out the comparison this bulb 
is -ornamented with eight small 
straight bars which enter the mason- 
ry foundation where they are an- 
chored with lead.” 

“IT can see it coming now,” Bill said. 

“See what coming?” 

“The legend connected with the pil- 
lar. You are going to tell me that 
away back in the reign of Rhamadam 
Dishpan, the champion fakir of the 
period put on a little exhibition in 
the palace yard one morning. He 
drew black birds out of his whiskers 
and caused an orange tree to rise out 
of the barren ground and bear fruit 
while the spectators gazed goggle 
eyed He placed his helper in a 
basket, plunged a long sword through 
it several times and withdrew the 
sword, dripping with blood. Then 
opened the basket and the unharmed 
boy stepped forth. 

“For a finishing touch he planted a 
6-inch spike in the ground and—be- 
lieve it or not—in 5 minutes by any 
reliable stop watch, the pillar sprout- 
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been seen from 
that day to this. 
How’s that, my 
lad, for a bit of 
the old mind 
reading?” “Not 
bad,” I admitted. 
“Not bad for an 
amateur with a 
memory for 
some of the 
Hindu magic 
stories that ap- 
peared in the old 
Boys Own Paper 
in the nineties. I 
wonder if it still 
is published. I 
have not seen a copy since I left my 
father’s house, flew away from the 
happy little home nest to seek by for- 
tune—save the mark—over 30 years 
ago. 

“However, you are slightly in er- 
ror in your great mind reading act. 
Probably tuned in on the wrong wave 
length. The legend connected with 
the pillar is remarkable in many re- 
spects. It is a credit to the imagina- 
tion of the ingenious lad who in- 
vented it, but a _ sad 
commentary on the 
credulity of the mil- 
lions who accepted it 
as gospel since about 
the year 400 A. D.” 
“Spare your sym- 
pathy,” Bill remarked, 
“and apply it nearer 
home. We still lap up 
the old baloney and 
cry for more. Millions 
of people in this en- 
lightened twen- 
tieth century believe 
that Columbus was the 
first white man to set 
foot in America, that 
Noah had two of each 
species of animal, bird, 
fish and reptile in a 
scow 30 x 120 feet, that 
colleges maintain foot- 
ball teams to give their 
young men exercise, 
that the government is 
responsible for the present industrial 
depression, that the touch of a toad 
will produce warts on the hands and 
that fortune tellers can disclose the 
present, the past and the future. Only 
last year a man was accused in Penn- 
sylvania for casting spells on another. 
Before casting aspersions on any peo- 
ple for their curious belief, you should 





look around, kid, and step warily.’ 

“Objection of my learned friend 
sustained,” I admitted handsomely. 
“Consider former comment expunged 
from the record. Naturally enough 
that brings us back to the legend con- 
nected with the pillar. I wonder if 
you ever reflected on how far back 
the history of India extends. Ap- 
parently the country was fairly well 
populated and enjoying a species of 
civilization at a period when the in- 
habitants of Europe were living in 
caves—one cave per 67.736 square 
miles—were using bone implements 
for offense and defense and knew no 
more of fire than they did of pots and 
pans.” 

“Wait a minute,” said Bill. “How 
do you know the caves were arranged 
one per sO Many square miles and so 
many decimal parts thereof?” 

“That was the first combination 
that came to mind,” I said. “At this 
late day it will serve as well as any 
other. The number really is imma- 
terial. I merely wished to convey the 
general impression that the inhabi- 
tants of Europe were not crowded for 
room and were not organized into 
groups either local or national. They 
had nothing worth taking away and 
consequently no outsiders bothered 
them and they did not trouble each 
other. No country has a ghost of a 
chance of breaking into history until 
it starts fighting.” 

“Since you are so handy at guess- 
ing,” Bill said, “and quoting figures, 
when did the history of India begin?” 

“You might just as well ask me 
when the world began to whirl on its 





Probably a Sign for a Bowling Alley 


axis. I don’t know. Historians seem 
to be agreed on the fact that the 
Aryan invasion occurred about 1000 
B. C. The Persians under Darius 
stamped around the country with hos- 
tile intent in 518 B. C., and their ex- 
ample was emulated by Alexander the 
Great and his Grecian warriors in 
lemme see—the year 327 B. C. 
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“Outside a few private wars among 
the tribes, the country skated along 
peacefully until about 1000 A. D. when 
a Mohammedan horde over-ran the 
place like a flock of locusts. Then 
about 100 years later, that fighting 
man Genghis Khan and his myrmi- 
dons came pouring over the moun- 
tains and grabbed everything in sight. 

“A couple of hundred years later, 
back on the old homestead, a descend- 
ant of old Genghis on the mother’s 
side, a ruffling young bravo named 
Tamerlane decided to emulate his an- 


cestor’s example. Eastward! Ho! 
says brave young Tamerlane. Over 
the hills and far away! Let’s go! 


He collected an immense army and 
with lance and spear and flying stand- 
ard, with rolling drums, screaming 
stallions and shouting men in a cloud 
of dust he descended into India and 
set up an empire that endured until 
the 17th century.” 

“All very interesting,” Bill ob- 
served, “but what has all that to do 
with the Dethi pillar?” 

“Delhi was the capital city dur- 
ing all that period and the legend of 
the pillar is mixed up with the his- 
tory of the city. In fact it is claimed 
by one authority that the word delhi 
means unstable and was taken from 
the condition of the pillar. Another 
eminent authority politely pooh-poohs 
this claim and says delhi means noth- 
ing of the kind or words to that ef- 
fect. The study of words, particular- 
ly ancient words, is a fascinating oc- 
cupation—” 

“Who cares about the meaning of 
ancient words?” Bill inquired im- 
patiently. “Language, every lan- 
guage, is in a constant state of flux 
and the meaning of a certain word 
may change in a single generation. 
Naming no names, may I direct your 
attention to the word dumb? A few 
years ago the term described a per- 
son who lacked the gift of speech. 
Certainly it could not be applied to 
you. In its present application it 
means a person of exceedingly low 
mentality, even though he may be 
as voluble as a magpie.” 

“If a certain magpie would keep 
his comments to himself,” I said, “wé 
might get along faster. 

“According to the original legend 
of course a palpable exaggeration 
the pillar was sunk into the ground 
until the lower point pierced the head 
of Vasuki, the old boss serpent who 
supported the earth. The chief 
priest assured the ruler—I forget his 
name—that so long as the pillar re- 
mained anchored in that position, his 

dynasty would endure. 

“The high nabob professed to be- 
lieve, but like the amateur gardener 
who digs up the seed to see if it has 
taken root, he had the pillar pulled 
up one day for examination. The 
priest was vindicated. The bottom of 
the pillar was smeared with blood 
from the head of the serpent. It was 


all wet. The ruler also was all wet 
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when he attempted to replace the pil- 
lar. The wily old serpent, Vasuki, 
was not caught napping twice. Despite 
the most earnest effort, the pillar 
sinkers never could locate the ser- 
pent’s head and as a result the pillar 
could not be anchored solidly. 


“The ruler lost his life and his 
throne. Strangers sat in the high 
places and ran the country to suit 
themselves. Mighty fighting men of 
alien race and alien tongue came over 
the mountain ranges to the north and 
the west and ruled in India until the 
seventeenth century. Then the Eng- 
lish came from beyond the wild salt 
seas and gradually assumed control. 


“Frequent exhibition—and use—of 
the mailed fist were involved in the 
process. According to recent reports 
the ashes of revolt still are smolder- 
ing with a gent by the name of Mr. 
Ghandi manipulating the bellows. 

“Ostensibly the revolt is based on a 
protest to a taxation on salt, just as 
the American revolt was based on a 
protest against taxation on tea, but 
it also is based to a certain extent on 
a belief in the old legend of the pil- 
lar.. The Hindus believe that so long 
as the pillar stands, they have a 
chance to regain their supremacy. 

“They ascribe all their misfortune 
to the digging up episode and to the 
fact that the pillar never has been 
properly anchored. So long as it is 
not knocked flat, they figure’ that 
eventually they will stage a come- 
back. Then the fur will fly!” 

“If I had charge of the job,” Bill 
said, “I’d soon tie a can to that leg- 
end.” 

“Yeah? You and who else?” 

“One helper and a cutting torch 
would do the trick. Cut away the 
anchor bolts, stick a long lever under 
the base of the pillar at one side and 
over she’d go, bang! Like humpty- 
dumpty. Then I’d cut the thing in 
short lengths and have ’em shipped to 
the Tata Iron & Steel Co., to be 
thrown into one of the open-hearth 
furnaces. 

“Incidentally I should satisfy my 
curiosity on whether the pillar is 
solid as claimed, or a hollow shell, as 
I suspect. Up to the present I have 
seen no proof that the shaft is solid 
and in the absence of proof, one guess 
is as good as another. 

“My own private opinion—and I 
am sure you are welcome to it—is 
that the pillar was built up in a suc- 
cession of rings or short cvlinders, 
say one inch thick and 10 or 12 inches 
high. Each ring represented a heat 
from the primitive little reduction 
furnace, about 100 pounds. Iron was 
not melted in those days. The iron 
ore was packed in a furnace with a 
quantity of charcoal. The charcoal 
was ignited and a temperature devel- 
oped sufficient to remove the oxygen 
from the ore and leave the metallic 
iron mixed with slag. After the fur- 
nace cooled, it was knocked apart and 
the mass of iron removed. This iron 





with only a trace of carbon was ex 
tremely ductile and easily was ham 
mered to any desired shape and eas- 
ily could be welded. In this instance 
the bloom was hammered first to a 
plate and then bent into a ring. By 
heating the rims of two rings they 
could be readily welded to each other 
In this manner the pillar could be 
built up ring by ring to the desired 
height.” 

“If your theory is correct,” I said, 
“you will not have to cut the thing 
apart. You can ship it over here, cut 
the top off it and sell it to some prom 
inent hotel man for a glorified cus 
pidor or umbrella stand.” 


Coal and Coke Analyses 
Are Improved 


American Standards association, 
29 West Thirty-ninth street, New 
York, has approved the standard 
methods of analysis and sampling of 
coal and coke of the American So- 
ciety of Testing Materials, sponsor 
of the project. The methods orig- 
inally were prepared by joint com- 
mittees of the American Society of 
Testing Materials, American Chemi- 
cal society and the American Found- 
rymen’s association. They were 
adopted by the A. S. T. M. in 1916 
and 1918 and were revised in 1921, 
1924, 1927, 1929 and 1930 by the 
committee on coal and coke of the 
a i oo ae 

Recent revisions of the methods 
consist of minor importance and do 
not change radically any procedures. 
Changes are the results of investi- 
gations of the methods of analysis 
with a view to increasing their ac- 
curacy. 


Standards Association 
Elects Officers 


Bancroft Gherardi, American Tele- 
phone & Telegraph Co., New York, 
was elected president of the Ameri- 
can Standards association, to succeed 
W. J. Serrill at the annual meeting 
of the association which was held at 
the Hotel Astor, New York, on Dec 
11. Cloyd M. Chapman, New York, 
was re-elected vice president. The 
board of directors includes Quincy 
Bent, Bethlehem Steel Co., Bethle- 
hem, Pa.; G. K. Burgess, bureau of 
standards, Washington; Cloyd M 
Chapman; C. L. Collens, Reliance 
Electric & Engineering Co., Cleve 
land; Howard Coonley, Walworth 
Co., Boston; L. A. Downs, IIli- 
nois Central Railroad, Chicago; F. 
E. Moskovics, Improved Products 
Corp.; W. J. Serrill, United Gas Im 
provement Co., Philadelphia; M. S 
Sloan, New York Edison Co., New 
York, and R. J. Sullivan, Travelers 
Insurance Co., Boston. 

In the report covering the work 
of the association during the past 
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year, Mr. Serrill stated that 46 new 
national standards have been adopted 
in mechanical, civil, chemical, and 
electrical engineering, and in mining, 
woodworking and many other indus- 
tries. 

These include a number of safety 


codes. New member-bodies that have 
affiliated with the association include 
the Institute of Radio Engineers, Alu- 
minum Co. of America, Manufacturers 
Standardization Society of the Valves 
and Fittings Industry, National Coal 
association, and Radio Manufacturers 





association. Mr. Serrill also men- 
tioned that the American Standards 
association has been selected for rep- 
resentation on the Council of the In- 
ternational Standards association, 
which maintains headquarters and 
holds meetings in Basle, Switzerland. 


Prepares Intricate Bearing Pattern 


The writer recently completed a 
set of bearing patterns ranging in 
size from 1 to 12 inches patented by 
J. D. Jones, Portland, Ore. The fea- 
ture is white metal liner 5/16-inch 
thick attached to the main casting 
and provided with a series of small 
openings through which the rotation 
of the shaft pumps oil from the oil 
chamber. An examination of the il- 
lustrations will show that some nice 
work was required on the pattern 
and coreboxes. 

Both halves of the complete pat- 
tern are shown in Fig. 3. The main 
corebox for the bottom half with its 
four loose prints to connect the oil 
chamber core is shown in Fig. 2. The 
oil chamber core was made in a 
separate corebox as shown in Fig. 4. 

rig. 4 also shows the main core- 
box for top half of the bearing with 
the water space corebox complete in 
its turn-over frame resting on top, 
of it. The four prints used to locate 
the water space core of the lower 
half, the sweep for the top half 
water space core and a small corebox 
to form a connection between the oil 
core spaces in the bottom, also are 
shown in this illustration. The water 
space corebox of the bottom half is 
not shown in any of the illustrations. 
It is a simple rectangular core with 
two l-ineh prints for vent purposes. 

The patterns differed slightly from 





Fig. 2—(Left) 


By P. D. Forbes 





Main Corebor for Lower 
of Corebores 











Cross Section of Assembled 
Bearing and Cap 


the lines laid down by the draftsman. 
In the cover or top half of the bear- 
ing the 1l-inch outlet core prints were 
attached vertically instead of on a 
slant, as may be noted in Fig. 3 
Ample clearance was provided on 
these prints to anticipate any slight 
shift in the position of the core. The 
same condition prevailed in the 
water space core in the bottom half. 
Two 1l-inch outlets may be noted at 
C and D Fig. 1. The four 
prints for these cores are shown in 
Fig. 4. The spaces A and B Fig. 1 
the bottom half of the bearing are 
cored out, but the corebox is not 


loose 


shown The projecting prints may 
3. The corebox is 


be seen in Fig. 
similar to the oil space corebox. 





Half. Fig. 3 
with the Exception of That for the 


(Center)—The Completed 
Water Space 


In some of the bearings the water 
space was placed above the oil space. 
The oil was pumped through a %- 
inch hole in a hub provided for the 
purpose. 


G. E. Establishes Fund 
for Unemployed 


General Electric Co., Schenectady, 
N. Y., has established a fund for the 
relief of the unemployed members 
of the company organization. Every 
employe of the company will contrib- 
ute 1 per cent of his December wage 
to the unemployment fund and the 
company will match such contribu- 
tions dollar for dollar. 

The fund was started earlier than 
was announced in the original plan 
because of the present emergency. 
Relief has been started but payments 
to needy employes has been limited 
to $15 per week. A plan also is be- 
ing considered, to give assistance to 
employes who have not contributed 
to the fund. 


Smith, formerly vice 
general manager, 
Mills, Stockertown, 


Valentine C. 
president and 
Kelly Graphite 
Pa., now is associate general man- 
ager in charge of manufacture, 
Bloomsbury Graphite Co., Blooms- 
bury, N. J. 





Pattern. Fig. 4—(Right)—The Set 
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COMPLETES 
Nearly 


FLA 


In the F 


NLY within the past year has 

J. J. Bever, for 30 years 

foundry manager for the Otis 
Steel Co., Cleveland, found time to 
iron out some of the irregularities 
and lower the more prominent peaks 
in his golf score. This highly de- 
sirable condition has been brought 
about through his decision to quit 
the foundry and go out in the great 
open spaces where men spend their 
time killing time instead of letting 
time kill them. 

To get into proper trim for a 
campaign of intensive golf, he closed 
his desk one night for the last time, 
put on his coat, packed a bag or 
maybe two or three bags, and went 
off for a 90 day vacation which car- 
ried him to New York, Panama 
Canal and thence up the west coast 
to Alaska. 

Oh! Yes, he came back again. 

Now that he has seen all that is 
to be seen or perhaps more properly 
speaking, all that is worth seeing, he 
feels that he will be able to keep 
his eye on the ball. 

According to all the great authori- 
ties, and many who are—well let us 
say not quite so great, keeping the 
eye on the ball is a feat in the same 
class as noting under which shell the 
pea is hiding. Proficiency only is 
gained through long and careful 
practice. 

Well authenticated cases are on 
record, it is claimed, where even long 
and careful practice has not been 
sufficient to locate either the pea or 
the ball. 

Golf is an acquired taste which 
J. J. picked up between intensive 
campaigns of securing orders for 
vast quantities of steel castings. 
After the orders were secured he had 
to find ways and means of pushing 
them through the shop on schedule 
to meet the customers’ requirements. 
Roughly speaking he spent 12 hours 
a day soliciting orders and produc- 
ing the castings. The other 12 hours 
were devoted to buying materials, 
settling arguments, making prom- 
ises, delivering the goods and col- 
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oundry 


lecting on them. The remainder of 
the day was his own to do with as 
he pleased and usually was spent 
in absolute idleness. 

Of course the inevitable happened 
as it has been happening ever since 
what’s-his-name gave us the fa- 
mous lines about a certain character 
always finding something for idle 
hands to do. J. J.’s idle hands 
itched for something to do and the 
first thing he knew the certain 
character—referred to previously— 
slipped a golf club between the 
thumb and fingers of one hand. 

His descent from that time was 
the same as that of any other golf 
bug. Time limitations, as previous- 
ly noted, interfered to some extent 
with his practice. Even Bobby Jones 
would have difficulty in maintain- 
ing his form if he had to work 24 
hours and had to confine his prac- 
tice to the remainder of the day. He 
is good and all that, but even the 
best of men have their limits. 

Now that J. J. no longer is en- 
gaged in trafficking in steel castings, 
now that the conditions have been 
reversed so that he can play for 24 
hours a day and work for the re- 
mainder of the time, it is highly 
probable that Mr. Jones——yes, the 
very same Bobby Jones——will have 
to look to his laurels. Recent sta- 
tistics compiled by the census board 
seem to indicate that retired found- 
rymen constitute the most virulent 
type of golf addict. Rarely spec- 
tacular, but persevering. That's the 
word, persevering. 

Mr. Bever was born in Germany, 
Aug. 6, 1862, eight 
France and Germany—in sporting 
parlance—-went to the mat for the 
second or third time to decide who 


years before 


was who and what are you going to 
do about it? 

A few years later, to be exact, in 
1873, the future golfer then being 
11 years of age and all quiet on the 
western front, the family emigrated 
to America as so many thousands 
have done before and since. 

In 1883 he secured a position as 





shipping clerk in the plant of the 
Walker Mfg. Co., Cleveland, at that 
time one of the most prominent en- 
gineering firms in the country and 
a training school for many men who 
since have made names for them- 
selves in the foundry and related 
fields. 

A natural inclination for handling 
tools, particularly working 
tools, induced him to take up an 
apprenticeship course which includ 
ed terms in the drawing office, pat 
ternshop, foundry and machine shop 
Later he returned to the main of- 
fice where he served in turn as ac 
countant, office manager, purchas 
ing agent and general auditor. 

Passage of the Walker works into 
the hands of the Westinghouse peo 
ple suggested to J. J. that if a 
change of ownership is beneficial to 
a plant, a change in employment 
might be equally salutary to an in- 
dividual. The same individual being 
no other.than himself, he made a 
careful survey of the industrial sit 
uation and decided that a move to 
the East side would prove of mutual 
benefit to that section of the city and 
to himself 

After 16 years 


wood 


service with the 


Walker works he was placed in 
charge of foundry sales by the Otis 
Steel Co on Aug. 1, 1899 Late! 


he was appointed foundry manage! 
for the company and remained in 
that capacity for approximately 30 
years until his recent retirement 
Mr. Bever is a member of the 
American Foundrymen’s association, 
the American Society of Mechanical 
Engineers, American Iron and Steel 
institute, Cleveland Engineering so 
ciety and various public service and 
fraternal organizations For many 
years he was active in the Cleveland 
Foundrymen’s association and is a 
past president of that organization. 
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@ Past, Present and Future 


INCE the foundry industry has many rami- 
fications that extend into practically every 
manufacturing field, it is not surprising that 
any changes in the business activities of those 
industries is reflected in the activities of the 
foundries. In many instances the castings sup- 
plied by the foundry do not enter directly into 
a particular finished product, but act in an in- 
termediate capacity. An example of that phase 
is illustrated by the steel rolling mill industry 
where castings shape the finished product. In 
some other finished products, the castings not 
only assist in shaping part of the material, but 
also are vital parts of the finished product. That 
phase is depicted by the automobile industry 
where castings shape the sheets for the bodies, 
fenders, etc., assist in shaping the axles and 
crankshafts, and in addition castings are pres- 
ent as motors, pistons, transmission gear cases, 
differential housings, etc. 


Because castings enter so largely into au- 
tomobile production, it may be expected that 
any rise or fall in the number of automobiles 
shipped by the manufacturers shows immedi- 
ately to the advantage or disadvantage of the 
foundry industry. During 1930, ample evidence 
of the latter condition was present. However, 


a few statistics are submitted to show the 
change between 1929 and 1930. According to 
the bureau of census 5,277,474 passenger ve- 


hicles, chassis and commercial vehicles valued 
at $3,405,584,864 were produced in 1929. While 
official figures for 1930 will not be available 
for some time, it is estimated that approximate- 
ly 3,321,680 motor-driven vehicles will be pro- 
duced. That is a loss of 37.1 per cent from the 
previous year. However, that is water over the 
dam, and the look upstream is more encourag- 
ing. Indications point to 1931 as a recovery 
year for the autombile industry with further 
advances in 1932, according to the best opinion. 


@ You Make a Guess 


(TH all of the knowledge made available 
by the passing centuries, it still seems exceed- 
ingly difficult to predict with consistent accu- 
racy the probable economic trend of industry. 
So much disagreement develops constantly 
among economists with reference to the future 
of business, that the industrial leader 
many sources of information be- 


course 
must look to 
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fore deciding upon a course of action. The 
New Year is bringing forth the usual flood of 
prognostications. Because many of the experts 
were optimistic in the late summer when con- 
sidering business possibilities for September 
and the early fall, they seem unduly pessimis- 
tic now. Because the guess was wrong in Sep- 
tember does not mean necessarily that it will 
be inaccurate in January. However, the night 


does not seem as dark as some believe. 
@ the Home Scrap 


A RECENT report of the research bureau 
of the Institute of Scrap Iron and Steel, pre- 
sented in the Dec. 15 issue of THE FOUNDRY, 
reveals the interesting information that 1,783,- 
900 tons of iron and steel scrap was consumed 
during 1929 by the steel foundry industry to 
produce 1,583,040 tons of steel castings. The 
figures are based on results of a survey in which 
returns were received from companies repre- 
senting 65 per cent of the total capacity of the 
industry. Anyone familiar with the steel found- 
ry industry probably will feel that the tonnage 
of scrap reported consumed is rather high. 





Furtuer study of the report of the institute 
shows that the scrap used may be divided into 
two classifications as follows: Purchased on the 
open market, 1,080,872 tons; home scrap 703,- 
082 tons. Since the home scrap usually refers 
to gates, risers and defective castings, the use of 
that classification in securing the total tonnage 
of metal consumed is somewhat like pyramiding 
on the stock market, for both tonnage and 
profits can be shown only on paper. Home 
scrap represents a certain amount of metal, de- 
pending of course on the class of casting and 
the schedule of production, which is melted day 
after day and returned as gates, risers, etc. In 
other words, home scrap consists of equivalent 
metal melted over again each day. It was in 
the foundry at the beginning of the year and 
a residual amount was there as the year closed. 
Therefore, in determining the total amount of 
scrap consumed in the manufacture of steel 
castings, is it correct to consider the home scrap 
as a part of the grand total? 


FouNDRY believes that it would be 
nearer correct and perhaps fairer to the steel 
foundry industry to state that in 1929, 1,080,- 
872 tons of scrap iron and steel was consumed 
in producing 1,583,040 tons of steel castings. 
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omings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 





C. WILSON has been made as- 

sistant plants manager for the 

American Chain Co., Inc., York 
division, York, Pa. Mr. Wilson, for- 
merly vice president, Federal Mal- 
leable Co., Milwaukee, left that or- 
ganization in 1928 to become assistant 
to the president of the Interstate Iron 
& Steel Co., Chicago. His connection 
with the American Chain Co. repre- 
sents a return to the foundry industry 
through his executive duties in rela- 
tion to the foundry of that company. 
Mr. Wilson graduated from the Shef- 
field Scientic School of Yale Univer- 
sity in 1907. Following a number of 
years in the sales department of Har- 
bison-Walker Refractories Co., Pitts- 
burgh, when he was in various offices 
of that firm, he joined the staff of the 
Chain Belt Co., Milwaukee, as assist- 
ant to the vice president and later 
general sales manager. He became 
connected with the Federal Malleable 
Co. as secretary, was later elected vice 
president and general manager. He 
served from 1926 to 1929 as a director 
of the American Foundrymen’s asso- 
ciation and is prominent in the work 
of various committees dealing with 
problems of the malleable iron branch 
of the industry. 

R. W. Griswold, president, Gris- 
wold Mfg. Co., Erie, Pa., has been 
president of the board of 
education of that city. W. Clay Mis- 
simer, superintendent, Malleable 
Iron Co., was elected vice president. 

J. M. Bonner, for a number of 
vears manager, Eljer-California Co., 
Los Angeles, is now general man- 
ager, Whiting-Mead Co., Los An- 
geles. The foundry department of 
the company is located at 2260 East 
Vernon street, Los Angeles. 


elected 


Charles T. Ray has been elected 
president of B. F. Avery & Sons, 
Louisville, Ky., manufacturers of agri- 
ultural implements, to fill the va- 
incy caused by the death of William 
Black. Mr. Ray formerly was vice 
resident in charge of manufacturing 
ind a director. He has been with the 
ompany for 32 years. 

Henry L. Zimmerman, formerly 
onnected with the Zimmerman Steel 
‘o., Bettendorf, Ia., the Santa Fe rail- 
oad and the Bettendorf Co., Betten- 
iorf, has been appointed foundry en- 
neer by the Freyn Engineering Co., 
hicago and will leave for the Union 
’ Socialistic Soviet Republics, on the 
s. S. Bremen, Dec. 16, for Kuzentsk, 
tussia, where he will spend 2 years. 
Ir. Zimmerman was born in Daven- 
ort, Iowa, 51 years ago. He formerly 

Ss vice president and _ treasurer, 
‘immerman Steel Co., Bettendorf. He 
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resigned that position in 1919 to en- 
gage in engineering work. During the 
past year he has been associated 
with the Santa Fe railroad and the 
Bettendorf Co. Mr. Zimmerman is a 
McLain system graduate. 

Walter F. Graham, formerly of the 
technical department, Ohio Brass Co., 
Mansfield, O., has resigned that posi- 
tion to become technical director, 
Caskey Brass & Bronze Works Inc., 
Philadelphia. Mr. Graham is a na- 





Walter F. Graham 


tive of Philadelphia and was educat- 
ed at Haverford school and Haver- 
ford college, Haverford, Pa., and 
Pennsylvania State college, State 
College, Pa. He was graduated from 
the latter institution with a B.S. de- 
gree in metallurgical engineering in 
1914. Following his graduation, he 
worked for the Standard Bearing 
Co., Philadelphia, and the Ferro Ma- 
chine & Foundry Co., Cleveland. 
Later he accepted a position as met- 
allurgist with the Ingersoll-Rand 
Co., at Athens and Painted Post, N. 
Y. During the war, he served as a 
lieutenant in the ordnance depart- 
ment. At the end of the war, he 
became connected with the Spicer 
Mfg. Co., South Plainfield, N. J. and 
later served with the Henry Souther 
Engineering Co., Hartford, Conn., 
Curtis Bay Copper & Iron Works, 
Baltimore, and the American Mond 
Nickel Co., Pittsburgh. Mr. Gra- 
ham resigned the latter position to 
become affiliated with the Ohio Brass 
Co., Mansfield, O., in the technical 


department. He is a member of the 
American Foundrymen's association, 
American Institute of Mechanical 
Engineers, Society of Automotive 
Engineers, British Institute of Met- 
als, American Society of Testing 
Materials, American Society for 
Steel Treating and other technical 
organizations. 

C. R. Messinger, president, Chain 
Belt Co., Milwaukee, will become 
president of the Oliver Farm Equip- 
ment Co., according to an announce- 
ment made by Joseph D. Oliver, chair- 
man of the board of the latter com- 
pany. M. W. Ellis, who has been 
president of the company since its 
organization, becomes vice chairman 
of the board. Mr. Messinger and 
W. C. Frye, of Milwaukee, were elect- 
ed directors. 

Robert S. Archer, formerly con- 
nected with the Aluminum Co. of 
America and the Aluminum Cast- 
ings Co., Cleveland, as research met- 
allurgist, has resigned that position 
to become director of metallurgy for 
the A. O. Smith Corp., Milwaukee. 
Mr. Archer received his early educa- 
tion at Cass Technical high school, 
Detroit, and received his B.S. and 
M.S. degrees from the University of 
Michigan from which he was gradu- 
ated in 1916. Following graduation, 
he became research engineer, Detroit 
Edison Co., and in 1918 served as 
research metallurgist, bureau of air- 
craft production. The following year 
he became connected with the Alu- 
minum Co. of America as research 
chemist a position he held until his 
recent change. Mr. Archer is well 
known for his contributions to the 
technical press and for his book 
“Science of Metals’’ published in col- 
laboration with Dr. Zay Jeffries. He 
is a member of the American Insti- 
tute of Mining and Metallurgical En- 
gineers, American Society of Testing 
Materials, British Institute of Met- 
als, American Society for Steel 
Treating, Cleveland Engineering so- 
ciety and many other social and tech- 
nical organizations. 


The magnetic properties of iron- 
chromium alloys containing 10 to 20 
per cent chromium, and 17.5 per cent 
chromium and 0 to 10 per cent nickel 
have been investigated and the re- 
sults published in a bulletin entitled 
“An Investigation of the Magnetic 
and Electrical Properties of Some 
Chromium Alloys,” by K. F. Fischer. 
The bulletin may be obtained from 
the Rensselaer Polytechnic institute, 
Troy, N. Y. 











St. 


Louis Foundrymen 
Hold Meeting 


The regular monthly meeting of 
the St. Louis District Foundrymen's 
club was held Dec. 4 at the Ameri- 
“an Annex hotel, St. Louis. H. R. 
Culling, Carondelet Foundry Co., St. 
Louis, president of the club, acted 
as chairman. The meeting was ad- 
dressed by M. F. Pendergast, Whit- 
ing Corp., Harvey, Ill., who spoke 
on “Trouble Shooting and the Cu- 
pola.”’ Mr. Pendergast has had a 
wide experience in various parts of 
the United States and part of his 
talk delt with some of the weird 
theories advanced for cupola opera- 
tion. 





Among the many subjects dis- 
cussed were the oldest and the old- 
est cupola practices that he had en- 
countered and a discussion of con- 
tinuous foundry practice. The speak- 
er emphasized the fact that more 
knowledge is required to operate a 
cupola continuously dufing the en- 
tire day than for 2 hours or less. 


American Foundrymen's Association 

President, N. K. B. Patch, Lumen Bearing 
Co., Buffalo ; executive secretary-treasurer, C. E. 
Hoyt, 222 West Adams street, Chicago; tech- 
nical secretary, R. E. Kennedy. 222 West 
Adams street, Chicago. Annual meeting, 
Stevens hotel, Chicago, May 4-7, 1931. 

Associated Brass Founders of New England 

President, George W. Thornburg, Crescent 
Park Brass Foundry, Waltham, Mass.; secre- 
tary, R. B. Bonner, Somerville Machine & 
Foundry Co., 14 Kent street, Somerville, Mass. 
Meeting the fourth Wednesday of each month 
at the Engineers’ club, Boston. 


The Buffalo Foundrymen 
President, J. McArthur, Washington Iron 
Works; secretary, W. J. Wark, E. J. Woodi- 
son Co., 140 Chandler street. Meetings each 
month at club rooms, 140 Chandler street. 


Central Illinois Foundrymen's Club 
President, H. M. Hire, Hire Foundry Co., 
Peoria, Ill.; secretary, Franklin Whitehead, 
The Meadows Mfg. Co., Bloomington, III. 
Chicago Foundrymen’s Club 
Presiden,t L. E. Gilmore, Crane Co., Chi- 
cago; secretary, Albert N. Wallin, S. Ober- 
mayer Co., 2563 West Eighteenth street. Meet- 
ings first Thursday in each month at the City 
club, 315 Plymouth court. 


Connecticut Foundrymen’s Association 

President, Carl S. Neumann, Union Mfg. 
Co., New Britain, Conn.; secretary, Charles 
S. Parker, Charles Parker Co., Meriden, Conn. 
Meetings are on second Friday of each month 
in various parts of the state. 

Detroit Foundrymen’'s Association 

President, James L. Mahon, American Car 
& Foundry Co.; secretary, William J. Muhlit- 
ner, Great Lakes Foundry Sand Co., 2100 
Penobscot building, Detroit. Meetings third 
Thursday in each month, except December, 
June, July and August at Ft. Shelby Hotel. 


East Bay Foundrymen’s Association 
Secretary, O. R. Moller, Electric Stee] Found- 
ry Co. Inc., 1328 Second street, Berkeley, Calif. 


Electric Steel Founders’ Research Group 
Director, R. A. Bull, Assistant Director, C. 
N. Ring; Central Office, 541 Diversey Park- 
way, Chicago. 
Gray Iron Institute 
President, B. H. Johnson, Florence Pipe 
Foundry & Machine Co., Florence, IJ 


manager, Arthur J. Tuscany, Terminal Tower 
building, Cleveland. 
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Gaging the melting speed to meet a 
variable molding rate requires good 
management and supervision. Dif- 
ficulty also is encountered in educat- 
ing the cupola tender, accustomed to 
short time cupola melting, in the op- 
eration of that type furnace continu- 
ously. 

Other subjects relating to cupola 
operation discussed by Mr. Pender- 
gast include blowers and _ blower 
equipment, piping, elbows, height of 
stacks, patching, charging, lighting, 
height of bed, size of charges, iron 
to coke ratios, tap hole, slagging, 
fluxing and management. The speak- 
er also discussed tuyeres and said 
that he was in favor of two sets. 
A lively discussion followed the ad- 
dress. 

Leo J. Filstead, John C. Kupferle 
Foundry Co., St. Louis, secretary- 
treasurer of the club, urged all mem- 
bers to make themselves a part of 
the membership committee and to 
use their efforts to build up the club. 
On being informed of the death of 
Dr. R. Moldenke, the club payed a 
fitting tribute. 


Foundry Association Directory 


Malleable Iron Research Institute 
President, R. R. Fauntleroy, Moline Mallea- 
ble Iron Co., St. Charles, Ill. ; secretary, Robert 

E. Belt, Union Trust building, Cleveland. 


Metropolitan Brass Founders’ Association 
President, William Ember, Jeffersor Brass 
Foundry, 62 Delevan street, Brooklyn, N. Y.; 
secretary, William E. Paulson, Thomas Paul- 
son & Son Inc., 97 Second avenue, Brooklyn, 
N. Y. Meeting second Wednesday in each 
month at the Building Trades club, 2 Park ave- 
nue 
Newark Foundrymen’s Association 
President, W. H. Mantz Atlas Foundry Co., 
Irvington, N. secretary, G. /, Hannay, 
Barnett Foundry & Machine Co., Irvington, 
N. J. Meeting called by president. Scheduled 
meeting dates: Dec. 3; Jan. 28; March 25; 
May 2i. 
New England Foundrymen’s Association 
President, Ernest F. Stockwell, Barbour- 
Stockwell Co., Cambridge, Mass.; secretary 
Fred F. Stockwell, 205 Broadway, Cambridge- 
port, Mass. Meetings held the second Wednes- 
day of each month. Outings usually are 
held in the summer months. 
Ohio Foundries Association Inc. 
President, A. H. Kramer, Advance Foundry 
Co., Dayton, O.; secretary, Robert Hoierman, 
418 Penton building, Cleveland. Annual meet- 
ing Nov. 13 at Columbus, U. 
Pacific Coast Founders Association 
President, Charles J. P. Hoehn, Enterprise 
Foundry Co., 2902 Nineteenth street, San Fran- 
cisco; manager, S. M. Truitt, 55 New Mont- 
gomery street, San Francisco. 
Philadelphia Foundrymen’s Association 
President, C. F. Hopkins, Ajax Metal Co., 
Philadelphia ; secretary, Earl Sparks, 1623 San- 
som street, Philadelphia. Meetings the second 
Wednesday of each month at the Manufactur- 
ers’ club, 
Pittsburgh Foundrymen’s Association 
President, W. E. Troutman, Duquesne Steel 
Foundry Co., Pittsburgh; secretary-treasurer, 
William J. Brant, Wm. J. Brant, Bessemer 
building, Pittsburgh Meeting on the third 
Monday of the month, except in July and Aue 
gust at Fort Pitt hotel. 
Quad City Foundrymen’s Association 
President, R. L. Eichman, Bettendorf Co., 
Bettendorf, la.; secretary-treasurer, Stanley 
Brah Meetings the third Monday of each 
month, the meeting place being rotated be- 
tween Moline, Rock Island and Davenport. 
St. Louis District Foundrymen’s Club 


President, Horace R. Culling, Carondelet 
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Secures Gas Division of 
Columbus Company 


Surface Combustion Co., Toledo, 
O., recently acquired the gas equip- 
ment division, Columbus Heating & 
Ventilating Co., Columbus. The ac- 
quisition also includes the foundry 
division of the latter company. Man- 
ufacturing activities of the Colum- 
bus company will be maintained at 
Columbus for the present but sales 
activities will be consolidated with 
the selling organization of the Sur- 
face Combustion Co. It also is an- 
ticipated that the present line of Co- 
lumbus gas-fired furnaces will be 
augmented with various styles, sizes 
and price ranges. Surface Combus- 
tion Co. recently acquired Chapman- 
Stein Co., Mt. Vernon, O. 


Cleveland Pneumatic Tool Co., 
Cleveland, has moved its Philadel 
phia office from the Bourse building 
to the seventh floor, Terminal Com- 
merce building, 401 North Broad 
street, Philadelphia. 
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Foundry Co., St. Louis; secretary-treasurer 
Leo J. Filstead, John C. Kupferle Foundry 
Co., St. Louis. Meetings the fourth Thursday 
of the month at 6:30 p. m., at the American 
Annex hotel, Sixth and Market streets, St 
Louis. 


Southern Metal Trades Association 
President, John S. Schofield, J. S. Scho- 
field’s Sons Co., Macon, Ga.; secretary, W. E 

Dunn Jr., Flatiron building, Atlanta, Ga 


Steel Castings Development Bureau 


Research Director, George Batty, 500 Stock 

Exchange building, Philadelphia. 
Steel Founders’ Society of America 

President, J. E. McCauley, Birdsboro Stee) 
Foundry & Machine Co., Birdsboro, Pa.; man- 
aging director, G. P. Rogers, Graybar building, 
New York. 

Tri-City Technical Council 

Chairman, C. F. Scherer, Davenport Machine 
& Foundry Co., Davenport, Iowa; secretary, 
E. C. Xander, assistant secretary, Tri-City 
Manufacturers association, Moline, lll. Com- 
bined meetings held only one or two times a 
year on call. 


Tri-State Foundrymen’s Association 
President, William Hoppenjanz, The Star 
Foundry Co., 221 Main avenue, Covington, Ky. ; 
secretary. C. C. Erhart, Chris Erhart Found- 
ry Co., Cincinnati. Meetings the second Thurs- 
day of each month at the Cincinnati club, 
Eighth and Race streets. 
Twin City Foundrymen’s Association 
President, William J. Snyker, St Paul 
Foundry Co., St. Paul: secretary-treasurer, 
C. E. Langdon, 3849 Lyndale avenue, south, 
Minneapolis. Meeting third Wednesday of each 
month at Athletic club. 
Washington Foundrymen’s Club 
President, J. W. Orphan, Lake Union Found- 
ry Co., 1703 Westlake avenue, Seattle; secre- 
tary, Edward C. Gustin, The Prescott Co., 1 
West Lander street, Seattle. Meetings second 
and fourth Tuesdays of each month at the Elks 
Temple, Fourth avenue and Spring street. 
Western Foundrymen’s Association 
President, H. T. Hornsby, Joplin, Mo. : secre- 
tary, E. L. Graham, Acme Foundry & Machine 
Co., Coffeyville, Kans. 
Wisconsin Gray Iron Foundry Group 
Secretary, W. F. Bornfleth, Cutler-Hammer 
Inc., Foundry Division, Milwaukee Meetings 
on second Wednesday of each month at Hote 
Schroeder, Milwaukee. 
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Trade T 


NDUSTRIAL activity during first 
part of December changed little 
over November's rate. Foundry 
perations generally are holding with 
light gains noted here and there. 
T—T 
Unfilled orders of the United States 
Steel Corp. on Nov. 30 gained 4.5 per 
the Oct. 31 total. 
T—T- 
Index of machine tool 
November dropped to the 
n six years. 


ent over 


orders for 
low point 


— = = 

Around Chicago, foundry opera- 
ions remained at about 40 per cent 
it mid-month. Several jobbing shops, 
specializing chiefly in light work, 


1ave increased activity, a few pour- 
Steel 


ing five or six days a week. 





foundry activity is up and down; 
orders on hand by brass foundries 
have increased, although operations 
remain about the same, and alumi- 
ium shops are down slightly. 
T—T 
New orders for hoists increased 3.73 
er cent in November over the pre- 
vious month, according to a _ report 
f the Electric Hoist Manufacturers 
ssociation. 
pp 
Atchison, Topeka & Santa Fe has 
laced orders for 1522 freight cars, 
educing the number of cars on active 
nquiry to approximately 1000, of 
which 800 are for Chicago & Illinois 
\idland. 
TT 
With Milwaukee seeking 6000 tons 
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rends in 


BOOKING OF STEEL 
ot 





and Detroit 11,000 tons, municipal 
interest in cast iron pipe is looking 
up. Birmingham pipe foundries gen- 
erally closed down the last ten days 
of December. 

T—T 


Unfilled orders for and 
bronze ingots and billets on books of 
members of Non-Ferrous Ingot Metal 
Institute totaled 27,221 tons on Dec. 


brass 


1, a gain over the 24,723 ton total 
on Nov. 1. 
—T—T 
Building awards found a new low 
in November with a loss of 25 per 
cent compared with October. No- 
vember totaled $253,573,700, Oc- 
tober $337,301,400 and November, 
1929, $381,012,500. 
T—T 
Automobile production schedules 


up slightly the first of De- 
only to fall again later in 
leaving the month’s to- 


stepped 
cember, 
the month, 


RAW MATERIAL PRICES 
December 18, 1930 
Iron 
No. 2 foundry, Valley $17.00 
No. 2 Southern, Birmingham 14.00 | 
No. 2 foundry, Chicago . 17.50 | 
No. 2 foundry, Buffalo 17.50 | 
Basic, Valley banat 17.00 | 
Basic, Buffalo .......... 17.00 | 
Malleable, Chicago . 17.50 
Malleable, Buffalo 18.00 
Coke 


Connellsville beehive coke $3.50 to 4.85 

Wise county beehive coke 4.25 to 5.00 

Detroit by-product coke . . 8.50 
Scrap 

Heavy melting steel, Valley....$12.00 to 12.50 

Heavy melting steel, Pitts..... 12.50 to 13.00 

Heavy melting steel, Chicago 10.00 to 10.50 





Stove plate, Buffalo ............... 9.00to 9.25 
Stove plate, Chicago 6.50 to 7.00 | 
No. 1 cast, New York .... 8.00 to 8.50 


9.50 to 10.00 


No. 1 cast, Chicago .... : 
. 12.50 to 13.00 


No. 1 cast, Philadelphia 
No. 1 cast, Pittsburgh . 12.50 to 13.00 
No. 1 cast, Birmingham .. 11.50 to 12.00 
Car wheels, iron, Pittsburgh 13.50 to 14.00 
Car wheels, iron, Chicago.... 11.50 to 12.00 
Railroad malleable. Chicago.. 12.00 to 12.50 
Agricultural mal., Chicago .... 11.00 to 11.50 
Malleable, Buffalo : 13.00 to 13.50 


Nonferrous Metals 
Cents per pound 


Casting, copper, refinery 9.87% 
Straits, tin a ani 24.00 
Aluminum, No. 12, producers 22.00 | 
Aluminum, No. 12 remelt .... 12.50 
a" =. fh, aoa 5.10 
Antimony, New York 7.00 to 7.10 
Nickel, electro ...... - , 35.00 
Zinc, East St. Louis, Ill 4.00 


‘Tabloid 


tal about equal to November, esti- 
mated at 124,000 cars and trucks. 
However, Detroit seems more opti- 
mistic as numerous makers, such as 
Chevrolet, Oldsmobile, Willys, Oak- 


land-Pontiae and Hudson-Essex work 
on improved schedules. 
T—T 

Steel mill operations dropped slight- 
ly to 38 per cent the third week of 
December. Chicago, Birmingham and 
Youngstown mills averaged 40 per 
cent, Pittsburgh and Eastern Penn- 
sylvania 38, Cleveland 48 and Buf- 
falo 24. 


== = 

After declining steadily through 
November, freight ar loadings 
staged a comeback for the week 


ended Dec. 9. Total for that week 
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was 787,173 cars, or 85,088 cars in 
excess of the previous week. Total 
loadings for 1930 were lowest since 
1922. 
T—T 

Westinghouse believes that some- 
time during 1931, there is every rea- 
son to expect a general improvement. 
Because of great diversity of product, 
that company reports it felt the 1930 
depression less keenly than many in- 
dustries. 

T-—T 

Numerous prognosticators, with 
their minds centered on bad guesses 
last September, seem unduly pessi- 
mistic over business in the immediate 
future. Reports from industry and 
general sentiment indicate the ex- 
perts again may be wrong. 
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Goggle Is Made To Fit 
Over Spectacles 


Willson Products Inc., Reading, 
Pa, recently has placed upon the 
market a new type goggle which may 
be worn over corrective spectacles. 
One style is made especially for chip- 
pers, grinders, etc., and is equipped 
with hardened lenses. The new gog- 


gle is light weight but strong, is well 
ventilated and is equipped with un- 
ground lenses. It is claimed that the 
new goggle eliminates the necessity of 
grinding special lenses for workmen 



















Specially Ground Lenses Are Unnec- 
essary With New Type Goggle 








with defective eye sight, that tough- 
ness of the lenses is not sacrificed or 
damaged by grinding, that the gog- 
gle is more comfortable, and that less 
eye strain results because of improper 
lenses 


~“ bd . . 
Grinding Machine Has 
“ . 
Extended Spindles 
Production Equipment Co., Cleve 
land, has introduced a new, heavy 
duty type, extended spindle, grind 
ing machine equipped with a totally 
motor, ball bearings and 
extra heavy nickel spindles. 
The motor requires no ventilation 
and is built by the company. It 
within the American In- 


enclosed 


steel 


operates 







stitute of Electrical Engineers tem 


perature limitations. Four heavy 
duty ball bearings, two in each ex 
tended arm, provide easy operation 

The company also is manufactur 
reducer with 


speed 


ing motorized 
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capacities up to 20 horsepower. 
Units consist of a standard, heavy 
duty, electric motor and an integral, 
planetary gear reduction mounted 
in an oil-tight housing. Motors are 
built by the company and can be 
supplied in single speed, multispeed, 
enclosed and tigh torque designs for 
horizontal or vertical mounting. Re- 
ducers provide a straight line drive 
with final speeds ranging from 50 
to 550 revolutions per minute. 


Compressor Designed To 
Conserve Floor Space 


Pennsylvania Pump & Compressor 
Co., Easton, Pa., has introduced a new 
type two-stage, tandem, air com- 
pressor suitable for pressures up to 
250 pounds per square inch. The 








The High Pres- 
sure Cylinder Is 
Single Instead of 
Double Acting 










piston acts as the piston for the high 
pressure cylinder and compresses the 
air at one stroke of the piston rod 
That construction, when combined 
with an overload type motor mount 
ing for multiple belt drive, makes 
compact unit. 


Scullin Addresses Gray 


Iron Foundry Group 


Sixty-five members of the Wiscon 
sin Gray Iron Foundry group met at 
the Hotel Schroeder, Milwaukee, Dec 
10, to hear an address by C. J 
Scullin, Mississippi Valley Research 
Laboratories, St. Louis, on ‘‘The 
Cupola in the Gray Iron Foundry.” 
Mr. Scullin discussed various phases 
of cupola practice and considerable 
interest and discussion resulted from 




















apparatus was designed to provide 


a compressor which would meet 
requirements of two-stage tan- 
dem service within range of its 


capacity but would be more economi- 
cal of floor space than the standard 
type. The feature of the unit is that 












The Unit Is Equipped with 
Four Heavy Duty 
Ball Bearings 

















the high pressure cylinder is single 
acting instead of double acting. The 
high pressure cylinder is attached di- 
rectly to the low pressure cylinder 
without any distance between the 
two \ plunger at the end of the 





his remarks on the front slaggins 
type furnace. 

Two bulletins, 
work of the sand committee of the 
group during the past month, were 


representing the 


submitted to the members. The re 
port contained information compar 
ing the sands in use among the mem 
ber foundries with possible source: 
within the state The classificatioi 
was based on the A. F. A. standards 
of grain fineness and clay content 
The group also voted to accept th« 
pattern standards as advanced by thi 
\. F. A. and approved by the depart 
ment of commerce. The secretary was 
instructed to notify the department 
of this action 






Activities of Technical 
Department Outlined 


Gray Iron’ institute, Terminal 
Tower building, Cleveland, describes 
in a recent bulletin the objectives of 
the newly formed technical depart 
ment which is under the direction of 
Oliver Smalley, technical director 
Those include the elevation of the 
standards of gray cast iron; advice 
on specifications; collaboration with 
technical societies and committees 
and keeping the members informed 
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yn progress and development; test- 
ng bars submitted by members of 
he institute and reporting results in 

bulletin; establish specifications 
vhich will identify the properties of 
casting and will classify gray iron 
uitably, differentiating between or- 
amental, general construction, high 
est, wear, toughness, corrosion re- 
istance, heat resisting and such 
ther properties as necessary; Or- 
anization of a cousulting and infor- 
1ation department; issue research 
nd instruction bulletins; exchange 
nformation with various technical 
ind foundry institutions; arrange for 
lectures, articles, etc., on gray iron; 
and to broaden present uses of gray 
iron and develop new uses. 





OBITUARY 








W. C. Coulter, president and gen- 
eral manager Coulter Copper & Brass 
Co., Ltd., Toronto, Ont., died Nov. 


Samuel F. Long, 57 years old, for 
the past ten years affiliated with the 
National Roll & Foundry Co., Avon- 
more, Pa., died in Pittsburgh, Dec. 4. 
Mr. Long at one time was associated 


with Julian Kennedy, steel plant en- 


gineer in Pittsburgh, and later was 
connected with the Mesta Machine 
Co., Pittsburgh. In 1912 he became 
president of the Ironclad Mfg. Co., 
Canton, O., and eight years later 
joined the sales department, Nation- 
al Roll & Foundry Co., maintaining 
his headquarters in Canton. 


Walter Ross Gravener, 59 years 
old, southeastern sales manager for 
American Steel Foundries, Chicago, 
since November, 1929, died recently. 


Harry W. Workman, 46 years old, 
president and manager, Lima Metals 
Foundry Co., Lima, O., died Dec. 2 
at Chicago. He located in Lima in 
1914 following his graduation from 
the University of Michigan, Ann Ar- 
bor, Mich. 

Claude M. Dibble, 40, vice president 
in charge of production, Moore Bros. 
Co., Joliet, Ill, manufacturer of 
stoves and domestic heating equip- 
ment, died Dec. 14 at a hospital in 
Evanston, Ill, following a short ill- 
ness. He was.a graduate in engi- 
neering of the Sheffield Scientific 
school, Yale university, and had spe- 
cialized in the design of stoves, fur- 
naces and heating apparatus. He 
also was buyer for the Moore Bros. 
Co. 

Randolph Ortman, 66 years old, for- 
merly president and later chairman 
of the board of directors, American 


Manganese Steel Co., Chicago Heights, 
Ill., died Dec. 8 in the University hos- 
pital, Charlottesville, Va. He was born 
in Vienna but received his education 
at Detroit and Saginaw, Mich. From 
1893 until 1915 he was assistant treas- 
urer of Griffin Wheel Co., Chicago. 
He had been president and then chair- 
man of the Ramapo-Ajax Corp., Hil- 
burn, N. Y. He was a director of 
American Brake Shoe & Foundry Co., 
New York, and American Forge Co., 
San Francisco. 

Fred Graf, for the past two years 
connected with the Milwaukee 
Foundry Equipment Co., Milwaukee, 
died Dec. 4, following an illness of 
eight months. He was 40 years old 
Following graduation from Purdue 
university, Lafayette, Ind., he was 
employed by the Commonwealth 
Steel Co., Granite City, Ill., now a 
division of the General Steel Castings 
Corp., and later was connected with 
the Southern Wheel Co., Pittsburgh, 
as foundry engineer. He resigned 
that position to take charge of the 
foundry engineering department, 
Frank D. Chase Ine., Chicago. In 
1925 he was appointed vice presi- 
dent in charge of production, de- 
velopment and engineering, Ameri- 
can Foundry Equipment Co., Mish- 
awaka, Ind., and in 1928 became 
connected with the Milwaukee com 
pany. 





What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, 


Steel and Brass Shops 





J. & B. Foundry Co. Inc., Taladega, 
\la., has discontinued its foundry busi- 
The new foundry of the Benton Har- 
rr Malleable Industries, Benton Har- 
rr, Mich., will be finished shortly. 

American Radiator Co. plant at Litch- 
field, Il, will employ 500 men on a 5- 
ivy schedule beginning Jan. 1. 

Eureka Foundry & Pattern Co. Inc., 
601 East Twenty-sixth street, Los An- 
eles, has discontinued operations. 

Iron Works, 1000 South 
street, Alhambra, Calif., is 
60-foot extension to its 


Reliance 
eridian 

lilding a 
undry. 

Fellows Brass & Iron Foundry, Fells- 
iy and Myrtle streets, Medford, Bos- 
S. Smith 


Xf 


nm, has been acquired by L. 
1d W. F. Corson. 

Niagara Brass Works, 3615 Orchard 
treet, Niagara Falls, Ont., recently be- 
in operations. E. Lawson is owner 

{! manager. 

Salem Bronze & Aluminum Co., 56 
lefferson avenue, Salem, Mass., has 
een organized by J. T. Gene and James 
aurie. 

Acme Castings Co., Birmingham, Ala., 
hich was organized several months 
ro, is being operated by Walter H. 
Miller and James Malcolm, owners. 
Norway Mfg. Co., York, Pa., has been 
corporated with $100,000 capital by 
Villam H. Stough, 933 North Duke 
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street, treasurer. The new company 
will manufacture and deal in electrical 
and mechanical appliances and equip- 
ment, castings, tools and specialties. 

East Birmingham Bronze & Foundry 
Co., Birmingham, Ala., has been or- 
ganized and placed in operation. J. B. 
Lankford is owner. 

The foundry of the Eureka Brass 
Works, 1040 Humbert avenue, Cincin- 
nati. O.. has been sold to the Young & 
DBertke Co. 

Gratiot Foundry Co. is preparing for 
operation in Imlay City, Mich. The 
company will manufacture brass and 
bronze castings. (Noted Dec. 15.) 

Economy Street Marker Co., Little- 
field building, Austin, Tex., requires in- 
formation on die casting machines to be 
used for the production of 4, % and \- 
pound aluminum alloy castings. 

Ohio Steel Foundry Co., Lima, O., 
has received orders for 250 tons of steel 
castings from the Pennsylvania railroad 
for use in the erection of freight cars 
at the latter company’s Altoona, Pa., 
shops. 

Charlotte Pipe & Foundry Co., Char- 
lotte, N. C., has awarded a contract 
to the Ingalls Iron Works, 720 Fourth 
avenue, Birmingham, Ala., for the 
structural steel for rebuilding the plant 
which recently was burned. (Noted 
Dec. 1.) 

Malleable Iron division, General Mo- 


tors Corp., Saginaw, Mich., has let the 
contract for a 68 x 512 foot extension to 
its foundry which will house the an- 
nealing department. The shop now is 
reported to be working 10 hours per 
day, 6 days per week. 

T. Tomlinson Foundry Co., Ltd., Tor- 
onto, Ont., has moved its foundry from 
%® Frederick street to Church and Es- 


planade streets. The new premises 
will increase capacity by approximately 
200 per cent. No equipment will be 


required, 

J.C. Haimer and F. F. Koehler, Wau- 
kesha, Wis., formerly associated with 
the Glancy Malleable Corp., Waukesha, 
have purchased a plant at 
Wis., formerly used as a round house 
and will operate it for the production 
of gray iron and aluminum castings. 


sSaraboo, 


Whessoe Foundry & Engineering Co., 
Ltd., Darlington, England, has been ap 
pointed exclusive manufacturing agent 
in Great Britain, including England, 
Scotland, Wales and Ireland, for the 
manufacture of oil refinery and blast 
furnace equipment designed by the Ar- 
thur G. McKee & Co., Cleveland. 

Kennedy Pattern Works, Anniston, 
Ala., has changed its name to Kennedy 
Pattern & Foundry Co. and has moved 
into larger quarters on Front street. 
The company will produce gray iron in 
addition to its regular line of brass 
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